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PREFACE 


This new venture is intended for recently introduced Screening Test in new system of 
Entrance Examination of IIT-JEE. This is the first book of its kind for this new set up. It is in 
continuation of my earlier book “Problems in Mathematics” catering to the needs of students for 
the main examination of IIT-JEE. 

5 Major changes have been effected in the set up the book in the edition. 
The book has been divided into 33 chapters. 
In each chapter, first of all the theory in brief but having all the basic concepts/formulae is 
given to make the student refresh his memory and also for clear understanding. 
Each chapter has both set of multiple choice questions-having one correct 
alternative, and one or more than one correct alternatives. 
At the end of each chapter a practice test is provided for the student to assess his relative 
ability on the chapter. 
Hints & Solutions of selected questions have been provided in the end of book. 
The number of questions has been increased two fold and now there are more than 2000 
questions. 
| am extremely thankful to Shri Yogesh Chand Jain of M/s Arihant Prakashan, 
Meerut for their all out efforts to bring out this book in best possible form. | also place, on 
record my thank to Shri Raj Kumar (for designing) and M/s Vibgyor Computers (for laser 
typesetting). 
Suggestions for the improvement of the book are, of course, cordially invited. 


- S.K. Goyal 
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ALGEBRA 


COMPLEX NUMBERS 





§ 1.1. Important Points 


1. Property of Order : i.e. (a+ib)<(or>)c+id is not defined. For example, the statement 
9 + 6/< 2 – і такеѕ no sense. 
Note : (i) Complex numbers with imaginary parts zero аге said to be purely real and similarly those with real 
parts zero are said to be purely imaginary. 


(ii) iota : * i = N- 1 is called the imaginary unit. 
Also P=-1,P=-1,/* «1, ete. 
In general [АР చన АЕА Ао РВЕ. 
jan+3 _ 


і 
For example, П 


-i for any integer n 

1997 _ 4х499+1 _ j 

Also, 1= T А 

2. А complex number z is said to be purely real If Im(z)=0 and is said to be purely imaginary if 
Re (2) = 0. The complex number 0 = 0 + i. 0 is both purely real and purely imaginary. 


3. The sum of four consecutive powers of / is zero. 


4n7 4n+7 
Ex. b Poi+r+P+ Y, =7-1-1+0=-1 
п= 1 n=4 


4. To find digit in the unit's place, this method is clear from following example : 
Ex. What is the digit in the unit's place of (143)98 ? 
Sol. The digits in unit's place of different powers of 3 are as follows : 
SROR 7 E3899 Т, esum: (period being 4) 
remainder in 86 + 4 = 2 
So the digit іп the units place of (1 43)86 = 9 
[Second term in the sequence of 3, 9, 7, 1, ...] 
5. V-a = iva, when ‘а is any real number. Keeping this result in mind the following computation is 
correct. 
Ү- aN-b- iva ivb = Ё Vab = - Vab 2-4 
But th the computation / а N- b = N((- a) (- Б)} = Vab is wrong. 
Because the property Va Vb = Vab hold good only if, at least one of Va or Vb is real. It does not hold 
good if a, b are negative numbers, i.e., Va, Nb are imaginary numbers. 





§ 1.2. Conjugate Complex Number 


The complex number z= (a, b) = a + ib and z= (a, - b) = a - ib, where a and b are real numbers, і = V- 1 
and bz 0 are said to be complex conjugate of each other. (Here the complex conjugate is obtained by just 
changing the sign of л. 

Properties of Conjugate : zis the mirror image of z along real axis. 

(i) (Z)=2 
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(ii) z= z & zis purely real 
(iii) z= — 2 ఆ zis purely imaginary 








(iv) Re (2) = Re (2) = zm 
2-2 
(у) Іт (2) = 2i 


(vi) zz + 22=21+22 
(vii) z1 -Z22Z21-Z2 
(viii) z1 zo = Z1.Z2 


aet |» 21 


22 


(x) 2122 + 2122 = 2Re (21 22) = 2Re (2122) 
(xi) z' = (2)" 
(xii) If z — f(z1) then z= f (zi) 

81.3. Principal Value of Arg z 


If 2=а+ ір, а, Бє R, then arg z=tan ! (b/a) always gives the principal value. It depends on the 
quadrant in which the point (a, b) lies : 


(i) (a, b) є first quadrant a» 0, b» 0, the principal value = arg z= 0 = tan” d | 2 | 


(ii) (а, Бує second quadrant a< 0, Б> 0, the principal value 


=argz=6=n-tan | 2 


(iii) (а, Б) є third quadrant a < 0, b < O, the principal value 
1160 


= аі 2=0=-п+іап 








(iv) (а, Б) є fourth quadrant a> 0, b <0, the principal value 
-1| 5 
=argz=6 = - tan | 2 | 
Note. 
(i) -1«0-«mx 
(ii) amplitude of the complex number 0 is not defined 
(i) fz =z © 1211=1 221 and amp zi = amp 22. 
(iv) If arg z= 7/2 or – x/2, is purely imaginary; if arg z= 0 or + т, zis purely real. 


81.4 Coni Method 


If z1, 22, 23 be the affixes of the vertices of a triangle ABC 
described in counter-clockwise sense (Fig. 1.1) then : 


(21-22) ya _ (21-29 


[21 – 221 121 – 23 
, 
21-2 
or amp тк B= «- вас 
1-22 


: п x 
Note that if « = 2 ог-5 then 





Fig. 1.1. 


Complex Numbers 3 





211-23. . 
[е is purely imaginary. 
211 – 202 


Note : Неге only principal values of arguments аге considered. 
§ 1.5. Properties of Modulus 


(i)l zlI202lzlzOiffz2Oandlzl»0 iff z#0. 
(ii) – 121 < Ве (2) <1 21 апа – 1 21 < Іт (2) <1 21 








(ii) 121 = 12 1=1-21=1-2 1 
(ім) 22 = Izl? 
(у) 1 21221= 1 2411 221 
In general | 21 22 Za 24.... 2п1 = 121 112211231... lanl 
lal 
| 221 
(vii)] zz--zel € 1211 + 1221 
In general | д + 22 + Z3 € ...... + 201<1211+121+1231+...... +1 znl 
(vi) 121-221 > llzil-lzell 
(х)127”1 = 121" 
(х) 1211-1221 <Тд+21 < 141+ 1201 


"Thus | z; | + | 221 is ће greatest possible value of | д1 + | 221 and | 1211-1221 | is the least 
possible value of | 21 + 221. 


(xi) | 24 + 22 12 = (д1 + z2) (21 + zo) = 1 д1 12 +1 z2 12 + (2420 + 2120) 
(xii) 2122 + 2122 = 2 | 21 | | 221 cos (61 — 02) where 01 = arg (21) and Ө = arg (zz). 
(xii) | zi 22 12+ 121-22 12-2112 Paz] 
(xiv) Unimodular : /.e., unit modulus 
If zis unimodular then | z | = 1. In case of unimodular let z= cos Ө + isin 0, Ө є R. 


Note : 





= is always a unimodular complex number if z 0. 


12 
§ 1.6. Properties of Argument 


(1) Arg (2122) = Arg (21) + Arg (22) 
In general Arg (212223 ...... Zn) = Arg (21) + Arg (22) + Arg (23) +... + Arg (Zn) 


(ii) Arg Ё = |- Arg (21) — Arg (22) 

(iii) Arg ies = 2 |- 2 Ато 2 

(iv) Arg i Arg (2) 

(v) If Arg E lh 6, then Arg Е = 2kn — Ө where ke |. 
21 22 

(мі) Arg z=- Arg z 


$ 1.7. Problem Involving the nth Root of Unity 


Unity has n roots viz. 1, à, G^ , à? , ..., 077! 
these n roots is zero. 


(а) Here 1+ +*+...+0"~ ! = 0 is the basic concept to be understood. 


(b) The product of these n roots is (- 1)"~ '. 


which are in G.P., and about which we find. The sum of 


§ 1.8. Demoivre's Theorem 


(a) If nis a positive or negative integer, then 


(cos Ө + į sin Ө) = cos n6 + isin ౧6 
(b) If nis a positive integer, then 


(cos Ө + isin 9) ^ = 


wheie к= 0, 1,2, 3, ..., (n- 1) 
The value corresponding to k= 0 is called the principal value. 
Demoivre's theorem is valid if nis any rational number. 


$1.9. Square Root of a Complex Number 


The square roots of z= a + ib are : 











| 
dnd аре గారా 


Notes : 


1. The square root of iare : + iM } (Here b= 1). 
& Же 


[ 
2. The square root of - fare: + | Sm | (Here b = – 1). 
3. The square root of w аге: + w* 
4. The square root of w аге: t o 


§ 1.10. Cube roots of Unity 


Cube roots of unity are 16, టి 


Properties : 


14+0+@°=0 


(1) 
(2) а= 1 

(3) o = 1, 09 ** = @, at^ — టి; ex. = 09206 తే = ౧. 
( 

( 


4) o= о? and (w)* = 0 
5 


"ee (S855 Jia 285 
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) A complex number a + ib, for which | a: bl = 1: V3 or V3 : 1, can always be expressed in terms of 


i oor Q*. 


(6) The cube roots of unity when represented on complex plane lie on vertices of an equilateral 
inscribed in a unit circle, having centre origin. One vertex being on positive real axis. 


(7) a+ Бо + co? =0 = а= b- b- cif a, b, care real. 


(8) 00 = టి, = ఆగ, Geo 2ni/3 


§ 1.11. Some Important Results 


(i) If zy and 22 are two complex numbers, then the distance between 21 and 22 is | z4 — 221. 
(ii) Segment joining points A (21) and B (22) is divided by point P (2) in the ratio m: : m2 


1122 + mez1 


then zo (т +m) ,m and me are real. 
(її) The equation of the line joining 21 and ze is given by 
zi ez Al 
zy Z4 1| = O(non parametric form) 


22 22 1 
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(iv) Three points 21, 22 and 2з are collinear if 


д Z4 1 
2 zo 1| = 0 
23 23 1 


(v) а2+ аг = геа! describes equation of a straight line. 


Note : The complex and real slopes of the line az - az + b=Oare (be А) 
--Ž апа- ERE) are respectively. 
a Im (a) 
(a) If a1 and a2 are complex slopes of two lines on the Argand plane then 
* If lines are perpendicular then o4 + a2 = 0 


*If lines are parallel then a1 = a2 


(vi) | Z- zol-ris equation of a circle, whose centre is zo and radius is гапа | 2 – 201 < r represents 


interior of a circle | 2- Zo | = rand | z – zo | > r represents the exterior of the circle | z- 20! = Г. 


vi) zz + az +az+k=0; (kis real) represent circle with centre - a and radius NI al -k. 
(vii) р 


(vii) (Z-z) (2 —Z2)+(Z-22)(Z -Z1)=0 is equation of circle with diameter AB where 


A (21) and B (22). 


(x) 172-711 + 12- 221 = 2a where 2a > 121 — 22 1 then point z describes an ellipse having foci at 


21 апа z and ae గో. 


(х) If | z-2,1-12-221=2a where 2а < | zi - 22 1 then point z describes a hyperbola having foci at 


21 and zz and ae గో. 
(xi) Equation of all circle which are orthogonal tol z- zii = л and | Z- z2 | = љ. 
Let the circle be | z- «| = r cut given circles orthogonally 


= + 2la-zf 
and P+ = la-zl* 
On solving rê -rÊ = а (21-22) + a(n-zo«lza-Iznf 
and let а = а + ib. 
АГА] 





= kis a circle if k+ 1, and is a line if k= 1. 


(xii) 








2-22 


(xii) The equation | z- zi |? +| z- 22 I? = К, will represent a circle if К> 2! 21222 f 


(22 - 23) (21-24) \_ 


= + 7,0, then points 21, 22, 23, Z4 are concyclic. 
(21 - 23) (Z2 - 24) ) д : 


ov) 140] 


§ 1.12. Important Results to Remember 


(i) lota (ù) is neither 0, nore greater than 0, nor less than 0. 
(ii) Amp z – Amp (~ 2) = + л according as Amp (2 ) is positive or negative. 
(iii) The triangle whose vertices are 21 , 22 , Z3 is equilateral iff 

1 1 1 


+ = 
21-22 Z2- 23 23-21 











or zf +22 + г? = 2122 + 2223 + 2321 


(iv) |> +1 = а, the greatest and least value of Izl are respectively 








c 


-а+ v(a? + 4) 
2 


а+ ха? + 4) 


att) 
(2) 


and 


MULTIPLE CHOICE- 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


As 


One of the values of i' is (i= У 1) 
(a) e 77? (b) £^? 
(с) е" (d e" 


. If x, = cos (౫/30 — i sin (1/3^), then value of 


Хү. X5. ... 29, 15 


(а) 1 (b) -1 
(c)-i (d)i 

. The area of the triangle on the Argand plane 
formed Бу е complex numbers 
=Z, l2, Z — 12, 1S 
(a) 12Р (b) iz Ê 
(c) Е Iz? (d) None of these 


. Let z, 26 i and ఇ=4-3౧ Let z be a 


complex number such that 
arg [ 
10) — 2 
(а)12-(5-01=5 (6) 12- (5 – )1= 5 
(с)12- (5+01=5 (0) 12- (5+1=5 





x క 
|в F: then z satisfies 


. The number of solutions of the equation 


z+izP=0, where z € C is 
(a) one (b) two 
(c) three (d) infinitely many 


. If z= (А+ 3) +i N(5 2 22) ; then the locus of 


zis 

(а) а straight line (Б) a circle 

(c) an ellipse (d) a parabola 

The locus of z which sotisfies the inequality 
logo.3 1z — 11> 10воз 12 — 1115 given by 


(a)x+y<0 (Б) х+у>0 
(с) х-у>0 (9) х-у<0 
. If z; and z; are any two complex numbers, 
then 
12 +ү2- 2 +14 = Vzi -z | is equal to 
(а) 1211 (б) 121 
(c) | zi + 221 (d) None of these 


. If z; and 2; are complex numbers satisfying 


10. 


11. 


12. 


13. 


14. 


15. 
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ztz = 
zm -ladag|- pa mn (m e I) 


2-2 
then z,/z, is always 











1 
211+ 22 


(а) 2его 

(Б) a rational number 

(c) a positive real number 

(d) a purely imaginary number 


100 
Ifz#0,then| [argh zl] ఊస్‌: 
c=0 


(where [.] denotes the greatest integer 


function) 

(a) 0 (b) 10 

(c) 100 (d) not defined 

The centre of square ABCD is at z=0. A is 


21. Then the centroid of triangle ABC is 
(а) zi (cos t X i sin л) 


(b) (cos m £ i sin ఇ) 
(с) zı (cos ౫/2 + і sin 7/2) 
(d) + (cos n/2 + i sin л/2) 


The point of intersection of the curves arg 
(z — 3i) = 37/4 and arg (27+ 1 – 2i) = п/4 15 
(a) 1/4 (3 + 91) (b) 174 (3 — 9i) 

(c) 1/2 (3 + 21) (d) no point 

If S (n) 2 i" - i. ". where i2 N- 1 and n is ап 
integer, then the total number of distinct 
values of S (n) is 


(а) 1 (b) 2 
(c) 3 (d) 4 
The smallest positive integer п for which 


ipni 


(a) 1 (b) 2 
(c) 3 (d) 4 
Consider the following statements : 





$,:-822ix4i = N(- 4) x VE 16) 
Sy: N(- 4) x VE 16) = N- 4) x (C16) 
S3: VE 4) x (- 16) = N64 

5,: V64 =8 
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16. 


17. 


18. 


19. 


20 


21. 


22. 


of these statements, the incorrect one is 

(a) 5, only (b) 5, only 

(c) $4 only (d) None of these 

If the multiplicative inverse of a complex 
number is (УЗ + 41)/19, then the complex 
number itself is 

(a) V3 — 4i (b) 4 1N3. 

(c) V3 +41 (d)4—1N3. 

If zı and г represent adjacent vertices of a 
regular polygon of n sides whose centre is 





origin and 16) = ү2 – 1, then n is equal 
Re (д) 

to 

(a) 8 (b) 16 

(c) 24 (d) 32 

Iflzl= 1, then f E jsguals 

(a) z (Б) = 

(с): | (4) None of these 


For ху, xo, yp y2€ R. If 0<x «x, y =y 
and z,-xitivj ; %=x,+iy, and 
z= ; (21 + 22), then 21, ఇ and ఇ satisfy 


(a) lz, |=1 2, 1=1 231 

(b)Izjl«lzoi«lzil 

(с) 121 1>1251> 131 

(d)izil«lzil«lzil 

Of z is any non-zero complex number then 
arg (2) + arg (2 ) is equal to 

(a) 0 (b) n/2 

(c) X (d) 37/2 

If the following regions in the complex 
plane, the only one that does not represent a 
citcle, is 











(a) 22+ 1 (@-2)=0 (b) Re[ క్‌ |=0 
(రంగ 1 OTe Z--i А. 

(arg т |= 2 Е рар эме. 
(li? : 

If x=] > |: then the expression 

2x" - 2x? + x + 3 equals 

(a) 3 (172) (b) 3 + (i/2) 

(с) (3 + 1/2 (d) (3 – 0/2 


. If 1. €. œ are the three cube roots of unity 


' then for a. B. y. 8 € R. the expression 


25. 


27 


28. 


29. 


30. 


. If 1,0, o, wy 0 


a+ po yo + ёо 


= is equal to 
Boo + үш + do | 
(a) 1 bo 
(c)-@ (o! 

. If @ is a complex cube root of unity and 
(1+@)’=A+Bo then, Аав аге 
respectively equal to 
(a) 0, 1 (b) 1,1 
(с) 1,0 (9) – 1,1 


If 1, о and o? are the three cube roots of 
unity, then the roots of the equation 
(x— 1 -8 20 are 

(a)-1,- 1-20,- 1+2 

(b) 3, 20, 20 

(с) 3, 1 +29, 1 +20 

(d) None of these 


"=! are n, nth roots of unity. 


the value of (9—0) (9 0°)... (9 0" !) 
will be 





(a)n (b) 0 

9"—-] 9" 4] 
(c) 8 (d) 8 
If 8iz + 1222 - 182+ 27i = 0 then 
(a)1z12 372 (b)Iz12 2/3 
(с)121=1 (d) 121= 3/4 
If z= 76", then | e" lis equal to 
(a) E тіп Ө (b) ré r sin Ө 
(c) е r cos Ө (d) re rcos 0 


If z,254,2; are three distinct complex 
numbers and a,b,c are three positive real 
numbers such that 








a b C 
= = , then 
12; — 231 123-2, | 120—2)! 
ЕЕС МА, V RN E- 
(@-—%) 0.20 (z-z) 
(а) 0 (0) арс 
(с) 3abc (d)a+b+c 


For all complex numbers 2), 2) satisfying 
lz, l= 12 and | z, — 3 – 4i | = 5. the minimum 
value of | 2} — z2 115 
(a) 0 
(c) 7 


(b) 2 
(d) 17 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


If 21, 22, 23 are the vertices of an equilateral 
triangle in the  argand plane, then 
(22 + 2 + 2) =k (2125 + 2273 + 2324) is true for 
(a) Е= 1 (6) к= 2 

(с) к= 3 (d)k=4 

The complex numbers 2, z; and 23 satisfying 
21—23 1-iv3 
2-25 2 
triangle which is : 
(a) of zero area 
(c) equilateral 
The value of Ni 4 NC i) is 
(a)0 (b) V2 
(c) - i (d) i 


If 21, 22, 23 are the vertices of an equilateral 


are the vertices of a 


(b) right angled isosceles 


triangle with centroid 20, then $i gode 2 
equals 

(a) zo (b) 22 

(c) 32 (9) 925 

If a complex number z lies on a circle of 


radius 1/2 then the complex number 
(— 1 + 42) lies on a circle of radius 

(a) 1/2 (b) 1 

(c) 2 (d)4 


If n is a positive integer but not a multiple of 
3 and z=- 1 e i3, then (+ 2^2" + 22") is 


equal to 

(a) 0 (b) -1 

(c)1 (d) 3 x 2" 

If the vertices of а triangle аге 


805i, -3* 4-2-3౧ the modulus and the 
argument of the complex number 
representing the centroid of this triangle 
respectively are 


À жЕ fU 

(а) 27 (b) 02, 2 

(c) 272, x (d) 2 V2.5 
10 a 

The value of X [sin ЛЕ — i cos T is 
k=1 11 11 

(а) – 1 (b) 0 

(c) - i (d) i 


(d) obtuse angled isosceles 


39, 


40. 


41. 


42. 


43. 


44. 


45. 
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‚А \50 
> + == | =з” (x — iy) where х, y are 
real, then the ordered pair (x, v) is given by 
(a) (0, 3) (b) (1/2, - 4372) 
(c) © 3, 0) (d) (0. — 3) 
If œ Bandy ае the roos of 
x -3x +3х+7=0 (OD is cube root of 


If 





= В = 

unity), then = у= ds : IS 
3 2 

(a) m (b) w 

(c) 20 (d) Зо 


The set of points in an argand diagram which 
satisfy both | z | € 4 and arg z 2 7/3 is 

(a) a circle and a line (b) a radius of a circle 
(c) a sector of a circle (d) an infinite part line 
If the points represented by complex 
numbers z; = a + ib, z} = c + id and z; — z; are 
collinear then 


(a) ad * bc =0 (b) ad - bc =0 
(c) ab * cd - 0 (d) ab – cd - 0 
Let A,Band C represent the complex 
numbers 2), 22,23 respectively on the 


complex plane. If the circumcentre of the 
triangle ABC lies at the origin, then the nine 
point centre is represented by the complex 
number 





Z tz Аат aZ 
(a) S 2 х (b) 1 2 3 
Zitz Fz 29 2 
сес EL EIE 


Let о and В be two distinct complex numbers 
such that 101=1В1. If real part of 6 is 
positive and imaginary part of B is negative, 
then the complex number (0 + B)/(a — B) 
may be 

(a) zero (b) real and negative 

(c) real and positive (d) purely imaginary 
The complex number z satisfies the condition 


| z— э = 24, The maximum distance from 





the origin of co-ordinates to the point z is 
(a) 25 (b) 30 
(c) 32 (d) None of these 


Complex Numbers 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


The points А, В апа С represent the complex 
numbers 21, 22, (1 — i) 2) + iz; respectively on 
the complex plane. The triangle ABC is 
(a) isosceles but not right angled 
(b) right angled but not isosceles 
(c) isosceles and right angled 
(d) None of these 

The system of equations Iz gel | РЗА | 
has 
(a) no solution 
(c) two solutions 


(b) one solution 

(d) none of these 

The centre of the circle represented by 
Iz-1i221!z- 110% (ће complex plane is 


(а) 0 (b) 5/3 
(c) 1/3 (d) None of these 
The value of the expression 


2 (14-0) (1+ 02) + 3(20 + 1) (20° + 1) 
+4 (30+ 1) (39?) + 1) +...4 (л + 1) (not 1) 
(no + 1) is 

(€ is the cube root of unity) 


n (п + 1)? ‘n(n+1)¥ 


as e| закі 
<2 

(c) (sine) | — п (6) None of these 

\ } 
If e cos( వీక్‌ e isin( $E | then 

fi} 11) 

Re (a+ a +a + оё + о) is 
(a) 1/2 (b) - 1/2 
(c) 0 (d) None of these 


200. 50 : 
If XE P П PZ-2x-iythen (х, y) is 
k=0 | p=l 


(a) (0, 1) (b) (1, -1) 
(c) (2, 3) (d) (4, 8) 
If 1420-1161, 125=21<2, 12 731«3 


then 12) +z + 23 1 

(а) is less than 6 (b) is more than 3 
(c)islessthan 12 (d) lies between бапа 12 
Ifizi2 тах {lz—11,!z+ 11) then 
(а)12+21=2 (6) 2+2=1. 


54. 


55. 


56. 


57. 


58, 


59. 


60. 





9 
(с) 12+21= 1 (9) 2-2= 5 
The equation! 2+ 11-12 1 = К represents а 
hyperbola if 
(a)-2<k<2 (b)k>2 
(c) O«k«2 (d) None of these 
If Iz-il<2andz,;=5+3i then the 
maximum value of | iz + z; | is 
(a) 2 N31. (b) 7 
(c) N31 - 2 (d) N31 +2 
Ifz- E ' then (219 + idi ri equal to 
(a)z (b) z? 
(с) (d) z 
If 1а;1<3, 1<k<n, then all the complex 


numbers z Satisfying the 


l-a-càz-t..tü =0 


equation 


(a) lie outside the circle | z | = i 


(b) lie inside the circle | z | =: 
(c) lie on the circle | z | =: 

(d) lie in 2«lzl« 

If X be the set of all complex numbers z such 
that 121= 1 and define relation R on X by 


у 2л : 
2, R 2, is | arg 2 - агр 2) 1= == then R is 


(a) Reflexive 
(c) Transitive 


(b) Symmetric 
(d) Anti-symmetric 


The roots of the cubic equation 


(z+ op)? = о) (a z 0), represent the vertices 
of a triangle of sides of length 


(a) Fel oB | (b) V3 lal 

(с) N3 1B! (d) yy lo 

The number of points in the complex plane 
that satisfying the conditions 
Iz-21z2,z(1-)-*z(l*i)-4is 

(a) 0 (b) 1 

(c)2 (d) more than 2 
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MULTIPLE CHOICE-II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


If arg (2) < 0, then arg (— z) — arg (2) = 








(а) л (6) - л 
x т 
у=, CE 
If 00. &, 05, ...,.0, 1 be the n, nth roots of 
n-l 0 і 
the unity, then the value of E Ва) 15 
equal to 
n n-i 
(a) (eT 
3"-1 3"-1 
nal п+ 2 
(өт Orr. 
3"-1 3"-1 
If z satisfies 12-11<12+31 then 


W = 22+ 3 - 1 satisfies 

(a10-5—il«Io-3-il 

(bIo-5I«Io-c3I 

(c) „ (9) > 1 

(d) larg (o — 1) | < 1/2 

€ is a cube root of unity and n is a positive 

integer satisfying 1 + @ + 02" =0; then n is 

of the type 

(a) 3m 

(c) 3n +2 
ztl. : y 

If Рт is a purely imaginary number; then 2 

lies ona 

(a) straight line 

(b) circle 

(c) circle with radius = 1/V2 

(d) circle passing through the origin. 

The equation whose roots are nth power of 

the roots of the equation, 


(b) 3m + 1 
(d) None of these. 





x —2x cos Ө + 1 = 0, is given by 
(a) (x + cos n8) + sin? 10-0 
(b) (x — cos пө)? + ѕіп2л9 = 0 
(с) х2 + 2x cos 7౮+ 1=0 

(d) x — 2x cos n8+1=0 


67. 


68. 


69. 


70. 


71. 


72. 


Objective Mathematics 


If 12-11+12+31<8, then the range of 

values of |z—4 lis 

(a) (0, 7) (b) (1, 8) 

(c) [1, 9] (d) [2, 5] 

sin! le -1) | ‚ where 2 is non real, can 
iit 


be the angle of a triangle if 

(a) Re (2) = 1,1, (2) =2 

(b) Re (2)=1,-1<4, (2) <1 

(c) Ке (2) + L,(2) = 0 

(d) None of these 

tan Q — i (sin 0/2 + cos 0/2) 
1 + 2i sin 0/2 

imaginary, then & is given by 


If is purely 


(а) nn + 2/4 (b) nx — 2/4 
(c) 277 (d) 2nx + 1/4 
If z, and z; are non zero complex numbers 


such that | z; — 25 1= 1 21 + 1 25 1 then 

(a) larg 2; – агр 2. 1=л 

(b) arg zı = arg z; 

(с) zı + kz, = 0 for some positive number k 
(d) z Z +Z 22 <0 


If z is a complex number and 

à, а), аз, by, b>, b3 all are real then 
ayztbz Anz + bz ам + Буг 
byz+a,z byuztaz  Ьм+ау: 
bizta baz + az b32 t d3 

(a) (21426, + 6,6)? | z 

(91౯1౫ 

(c)3 

(d) None of these 

Let 

L in/2 2 ine ~_ 2 లాగ 


OS (Y \. - 
be three points forming a triangle ABC in the 
argand plane. Then A ABC is: 

(a) equilateral (b) isosceles 

(c) scalene (d) None of these 


Complex Numbers 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 





Ifizl=1, then | 


_ 
+ 
м 
X 


t| кез | is cqual 
to: Thi 

(a) 2 cos n (arg (z)) 

(b) 2 sin (arg (z)) 

(c) 2 cos n (arg (z/2)) 

(d) 2 sin n (arg (2/2)) 


If all the roots of z^ +az + bz - c - 0 are of 
unit modulus, then 


(a)al«3 (b)Ib1»3 

(с) 1с1<3 (d) None of these 

The trigonometric form of = (1 — i cot 8y 13 
i (24 - 37/2) 


(a) соѕес? 8. е 


(b) соѕес? 8, e 0^ 37/2) 


deeem (36— 
(с) cosec? 8.6 067 7/2 


(d) cosec? 8. e 7*7? 


If 1-- 0-- 0? = 0 then 001994 + 00195 is 
(a)-@ (b) - e 

(c) - e (d) - o* 

If 14,161, A;>0 for i21,2,3,., n and 


Àj tA, +Agt+... +A, =1, then the value of 
| Ajay + Аа +... + Аа, 115 


(a)=1 (b) <1 
(c)>1 (d) None of these 
If lz, +z = 1а +12 P then 


Z 2 
(а) = is purely real (b) = is purely imaginary 
2 2 


22 Ра Za д 
(с) Zi 22 +29 4 = 0 (4) атр aol. 
45 2 


If 21, Z2, 23, 24 are the four complex numbers 
represented by the vertices of a quadrilateral 
taken in order such that z, — 24 = 2) — Z3 and 


amp | e |н - then the quadrilateral is a 
с Sl UM. 

(a) rhombus (b) square 

(c) rectangle (d) cyclic quadrilateral 

Let 2,2; be two complex numbers 


represented by points on the circle Izl=1 
and | z | = 2 respectively then 
(a) тах | 2z; + 2.1 =4 (b) min! z,-—z,1=1 


(c) | 2+ L <3 (d) None of these 
E | 








81. 


82. 


83. 


84. 


85. 


86. 


87. 
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If œ is a complex constant such that 
az + 2+ 9 = 0 has a real root then 
(a)at+a=1 (b) a+ a=0 
(c)4+Qa=-1 

(d) The absolute value of the real root is 1 


If 12-311=3 and amp ze [0,5 then cot 


(атр ల - s is cqual to 

(a) i (b) 1 
(c) -1 (d) - 
Perimeter of the locus represented by arg 


pe 


1 
i 


ве ual to 
4 q 


(z-i 
Зл Em 
(a) 2 (b) Үз 
(с) " (d) None of these 
The digit in the unit's place in the value of 
(739)? is 
(а) 3 (04 
(c)9 (d) 2 


If 2, Z2 23, z4 are roots of the equation 

ау + az + az + daz +a4=0, 
where ap, dj, а), аз and ад are real, then 
(а) 21, Z2 Z3, 24 are also roots of the equation 
(b) z; is equal to at least one of Z,, Z2, 23, Z4 
(c) – 21, — Zo, — 23, — Z4 arc also roots of the 

equation 

(d) None of these 
1 1 
и 
₹₹ ర 
(a) at least one of 21, z; is unimodular 
(b) both 21, ఇ are unimodular 
(c) 21. z; is unimodular 
(d) None of these 


If z + – zand 14 +z |= then 








If z=x+ivand@= т 





then 101= 1 


implies that in the complex planc. 
(a) z lies on imaginary axis 

(b) z lies on real axis 

(с) z lies on unit circle 

(d) nonc of these 


12 
88. үү S,= | sin ха( x) when (1=\—1) then 


4n—1 
Z 5,18 (ne N) 
r= 


(а) - cos x - c (Б) cos x - c 
(c) 0 (d) not defined 
89. For complex numbers z,-x,-iy, and 





Objective Mathematics 
(a) 0 (b) 1 
(c)2 (9) 3 


90. Let 3 –гапа2 +: be affixes of two points 
A and B in the argand plane and P represents 
of the complex number z — x iy then the 
locus of Piflz -3*il21z-2- ilis 
(a) Circle on AB as diameter 
(b) The line AB 


Zz,—X,tiy, we write ДС of ) : 
b eu audis © Mns. SII COTIDIEX (c) The perpendicular bisector of AB 
М е Rid Loro | р (9) None of these 
numbers z with 1౧ z we have — BN vee 15 
1+: 
Practice Test 


MM : 20 


Time : 30 Min. 





(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. The number of points in the complex plane 
that satisfying the conditions 
[2-2 | = 2, 2 (1-1) +2 (1+1) = 418 
(а) 0 (b) 1 
(с) 2 (d) more than 2 

2. The distances of the roots of the equation 
| sin 8, | 2a | sin Ө» | z. | sin Өз | z+ 
| sin 04 | = 3, from 2 = 0, are 
(a) greater than 2/3 
(b) less than 2/3 
(c) greater than 
| sin 64 | + | sin 05 | + | 516% | + | sin 6, | 
(d) less than 
| sin 6, | + | sin Ө | + | sin Өз | + | sin Ө, | 


3. The reflection of the complex number 21 





З +1 
in the straight line z (1+1) ~ z (i – 1) is 
-1-i —1+ї 
(а) 2 (b) 9 
i(i+1) -1 
(с) Жа Ф т; 
4. Let: S be the set of complex number z which 
satisfy 


log, /3 {logy 9 (| z |? +4 | z | +3)}<Othen Sis 
(a)iti (b) 3-i 
(d) Empty set 


= 
v 


(c) 5 * 4i 


[10 x 2 - 20] 

5. Let f (z) = sin z and g(z) = cos z. If * denotes 

a composition of functions then the value of 
(fig) + (f- ig) is 


(а) ie" | 


(అజో, (d)ie * 

6. If one root of the quadratic equation 
(1+i)x -(7+3i)x+(6+8)=0 is 4-3i 
then the other root must be 
(a) 4 + 3i (b) 1-1 
(c)1 +i (d) i (1. - 1) 

2 | 2 3 2 $ 
7. Let fp (a) = ӨР ne HUP OI 


then Lim f, (л) is 
n— оо 


(а) 1 (b) -1 
(с)? (d) -i 
в. The common roots of the equations 
2 +(1+1)22+(1+0)2+1=0 and 
21993 , 21994 | 1 =O are 
(а) 1 (b) o 
(с) е (à) P! 
9. The argument and the principle value of 
the complex number n Ышы are 
4i (1 +i) 
(a) tan’ !(-2) (b)-tan !2 


1) 


-1 qu da 
(c) tan | 2 | (d) — tan 2 


Complex Numbers 


10. If | z; | =1, | z2 | 22, | z3 | = Запа 
| 21 +29 +23 | =1then 


| 92125 + 42123 +2329 | is equal to 


Multiple Choice —! 


Record Your Score 


1. (a) 2. (c) 
7. (c) 8. (d) 
13. (c) 14. (b) 
19. (d) 20. (a) 
25. (c) 26. (c) 
31. (a) 32. (c) 
37. (b) 38. (d) 
43. (c) 44. (d) 
49. (b) 50. (b) 
55. (b) 56. (c) 
Multiple Choice -II 
61. (a) 62. (a) 
67. (c) 68. (b) 
73. (a) 74. (a) 
79. (c), (d) 80. (a) 
85. (a), b) 86. (c) 
90. (c) 
Practice Test 
1. (c) 2. (a) 


7. (c) 


8. (Б), (с), (d) 





‚ (b), (c) 


Max. Marks 
1. First attempt кч» 4 cl 
2. Second attempt Papi eni 
3. Third attempt 
Answers 
3. (c) 4. (b) 
9. (d) 10. (a) 
15. (b) 16. (a) 
21. (d) 22. (a) 
27. (a) 28. (a) 
33. (b) 34. (c) 
39. (b) 40. (d) 
45. (a) 46. (c) 
51. (b) 52. (c) 
57. (a) 58. (a) 
63. (b), (с), (d) 64. (b), (c) 
69. (a), (с), (d) 70. (а), (c), (d) 
75. (a) 76. (a), (d) 
81. (а), (с), (d) 382. (а), (d) 
87. (b) 88. (b) 
3. (b), (c) (d) 4. (9) 
9. (a), (b) 10. (a) 
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(b) 36 
(d) None of these 
5. (d) 6. (b) 
11. (d) 12. (d) 
17. (a) 18. (a) 
23. (b). 24. (b) 
29. (a) 30. (b) 
35. (c) 36. (a) 
41. (c) 42. (b) 
47. (a) 48. (b) 
53. (c) 54. (a) 
59. (b) 60. (c) 
65. (Ы), (с), (d) 66. (b), (d) 
71. (d) 72. (a) 
77. (b) 78. (b), (c), (d) 
83. (d) 84. (c) 
89. (a) 
5. (d) 6. (c), (d) 


THEORY OF EQUATIONS 





§ 2.1. Quadratic Equation 


An equation of the form 
aX + bx + c = 0, (1) 
where a, b, ce cand az 0, is a quadratic equation. 
The numbers a, b, c are called the coefficients of this equation. 
A root of the quadratic equation (1) is a complex number « such that ao? + ba + c - 0. Recall that 
D=b* - 4ac is the discriminant of the equation (1) and its root are given by the formula. 
ew -b+VD 
c 22 ” 


§ 2.2. Nature of Roots 


1. Ifa, Б, сє Rand azO, then 
(a) If D < 0, then equation (1) has no roots. 
(b) If D > 0, then equation (1) has real and distinct roots, namely, 


йб =b+ND ,, " -b-ND 
2a 2a 
and then ax’ + bx*« c = а(х- ху) (Х- xo) (2) 
(с) If D — 0, then equation (1) has real and equal roots 
X1=X2=- 2. 
and then а + bx + c = а(х- х). (3) 


To represent the quadratic aX + bx+ cin form (2) or (3) is to expand it into linear factors. 

2. If a, b, ce Qand Dis a perfect square of a rational number, then the roots are rational and in case it 
be not a perfect square then the roots are irrational. 

3. Ifa, Б, ce Rand p+ iqis one root of equation (1) (q + 0) then the other must be the conjugate p - iq 
and vice-versa. (р, qe Rand i- ү- 1). 

4. Ita, b, ce Qand p + Nq is one root of equation (1) then the other must be the conjugate p – Vq and 
vice-versa. (where pis a rational and Vq is a surd). 

5. If a- 1 and b, ce Гапа the root of equation (1) are rational numbers, then these roots must be 


integers. 
6. If equation (1) has more than two roots (complex numbers), then (1) becomes an identity 
і.е., а= Б= с= 0 


$ 2.3. Condition for Common Roots 


Consider two quadratic equations : 
aX +bx+c=0 and аж + Бх+с= 0 
(i) If two common roots then 
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(ii) If one common root then 
(ab’ - а) (bë - b'c) = (ca — ca)’. 


§ 2.4. Location of Roots 


(Interval in which roots lie) 


Let f(x) = aX! 4 bx4 c - 0, a,b,ceH,a»0 and о, В Бе the roots. Suppose 
k, ki, ko e Rand ki < ke. Then the following hold good : 
(i) If both the roots of f (x) = O are greater than k. 


h 
then D> 0, f(k) > О and a > k, 
(ii) If both the roots of f(x) = О are less than К 
A 
then D> 0, f(k) > О and CP cd 


(ii) If k lies between the roots of f(x) = О, 
then D> 0 and f(k) < O. 

(iv) If exactly one root of f (x) = 0 lies in the interval (k4 , А) 
then D> 0, f (ki) f (Ko) < O, 

(v) If both roots of f(x) = О are confined between Кү and А 
then D > 0, f(k1) > 0, f(ko) > 0 


ie., k < S de ko. 
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(vi) Rolle's theorem : Let f(x) be a function defined on a closed interval [a, b] such that 
(i) f (x) is continuous on (2, 5] 
(ii) f (x) is derivable on (a, b) and 
(iii) f(a) = f (b) = 0. Then ce (a, b) s.t. f' (c) = 0. 
(vii) Lagrange's theorem : Let f(x) be a function defined on [a, b], such that 
(i) f (3) is continuous on [a, Б], and 
f(b) - f(a), 


(ii) f (x) is derivable on (a, b). Thence (a, b) s.t. f’ (с) = — oe 


§ 2.5. Wavy Curve Method 


(Generalised Method of intervals) _ 


Let F (x) = (x~ a1)" (x — аг) (x — аз)... (x= ap 1) 7! (x= ал) (1) 

where Кт, к, £5, ..., kne Nand ai, аг, as, ..., an fixed natural numbers satisfying the condition 
а < а < аз... < @n—-1<an 

First we mark the numbers a1, à», ..., ал оп the real axis and the plus sign іп the interval of the right of 
the largest of these numbers, i.e., on the right of an. If kn is even we put plus sign on the left of ap and if kn is 
odd then we put minus sign on the left of an. In the next interval we put a sign according to the following rule : 

When passing through the point an- 1 the polynomial F(x) changes sign if Kn 1 is an odd number and 
the polynomial f (x) has same sign if kn- 1 is an even number. Then we consider the next interval and put a 
sign in it using the same rule. Thus we consider all the intervals. The solution of F (x) » 0 is the union of all 
intervals in which we have put the plus sign and the solution of F(x) < 0 is the union of all intervals in which 
we have put the minus sign. 


§ 2.6. Some important Forms 


1. An equation of the form 
(X= а) (x- b) (x- c) (x- d)- A, 
where а<Б<с<а Б- а= а- с, сап бе solved 
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by a change of variable. 


ie. аз యాకు etis di 


(а+р+с+а) 
or у=х- VAN UL 
2. An equation of the form 
(x= a) (x Б) (x- с) x- d) = A€ 
where ab = cd, can be reduced to a collection of two quadratic equations by a change of variable y= x + ab . 


3. An equation of the form 
(Хх ~ ay +(x- b= A 
can also be solved by a change of variable, /е., making a substitution 
-a) +(x- 
ў= (x-a) 2 (x- b) 
4. The equation of the form 
Ifo9-goolslifogli«-igoog! 
is equivalent of the system 
f(x) go9 7 0 
5. An equation of the form 
al 0 + 61% c с 
where ab,ceH 
and а, b, c satisfies the condition a? + b? = c 
then solution of the equation is f (x) = 2 and no other solution of this equation. 
6. An equation of the form 
(f o9 9 
is equivalent to the equation 
(fo9)9 = 109 099909 where f(x) > 0 i 


8 2.7. Some Important Results to be Remember 


1. 109: p? -P loga b 








2. £10929 (јог f 
3. al. ү 
4. [x+n]=n+{[x], ne ! when [.] denotes the greatest integer. 
5. х= [х] + {х}, () denotes the fractional part of x 
6. [x- xe epe en Jem 
n n x 

| I, и о<{ф<5 

7. (х) = | 


id +1, if <р) < 1 

where (х) denotes the nearest integer to х 
ie., (ж) > [x] 

thus (1-3829) = 1; (1.543) = 2; (3) = 3 
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MULTIPLE CHOICE -I 
Each question in this part has four choices out of which just one is correct. Indicate you choice of correct 
answer for each question by writing one of the letters a, b, c, d which ever is appropriate. 


sin (xl) _ 41008 х1 


1. Let f@= ax +bx+c and “010౯1, 9. The number of solutions of 2 


fd) >-1,/@G) <– 4 anda #0 then 


in [— 7, 7] is equal to : 


(а)а>0 (Da«0e (a) 0 (6) 2 
(c) sign of 'a' can not be determined (c) 4 (d) 6 
(d) none of these 10. The number of values of the triplet (a, b, c) 


. If «and B are the roots of the equation 
x —p(x+1)-q=0, then the value of 
02+ 20 +1 - В2 +28 +1 is 


for which 
acos2x+bsin x+c=0 
is satisfied by all real x is 


a +2a+¢ В+2В +4 (a) 2 (b)4 — 
(а) 2 (b) 1 (c) 6 (d) infinite 
(c) 0 (d) None of these 11. The coefficient of x in the quadratic equation 


. If the roots of the equation, ax *bx*c- 0, 
are of the form a/(a-— 1) and (a+ 1)/a, 


then the value of (a+ b + cy is 








. The number of values of a for which 
(a —3a*2)x *(a -5a* 6) x «à! - 4-0 


15. 


ax ^ bx+c=0 was wrongly taken as 17 in 
place of 13 and its roots were found to be 
(2) and (-15). The actual roots of the 
equation are : 





2 2 
i ern (తళ (a)—2and15 (b)-3and-10* 
(c) b^ — 446 (d) 4b° - 246 (c) - 4 and - 9 (d) – 5 and - 6 
. The . real roots of the equation 12. The value of a for which the equation 
gies 4+5) у 1 are (о + 5) х^— (20+ D x - (a- 1) 20 
(a) 1 and 2 (b) 2 and 3 has roots equal in magnitude but opposite in 
(c) 3 and 4 (d) 4 and 5 sign, is 
. The number of real solutions of the equation (a) 7/4 (b) 1 
21xP—51x1*-2201is (с) – 1/2, (d)- 5 
(а) 0 (b) 2 13. The number of real solutions of the equation 
(c) 4, (d) infinite 27? + ౧2 + 1) = (54202) is 
. The number of real solutions of (a) infinite (b) six 
1 1 (c) four (d) one 
ЕБЕР Б is : eee | 
x —4 x -4 14. The equation Vx + 1 - Xx - 1 =V4x—1 has 
(а) 0 (b) 1 (a) no solution (b) one solution = 
(с) 2 (9) infinite (с) two solutions (d) more than two solutions 


The number of real solutions of the equation 
е = х15 


is an identity in x is (a)0 • (b) 1 
(a) 0 (b) 1 (c) 2 (d) None of these 
(c) 2 (d) 3 16. If (ап сап (ап В are the roots of the 


. The solution of x-12(x- [xD (x- (x) 
(where [x]and (x) are the integral and 
fractional part of x) is 

(а) хє В (6) xe R~ [1, 2) 

(с) хє [1, 2) (d) x e R~ [1,2] 


equation ax +bx+c=0 then the value of 
tan (a + B) is: 
(a) Ь/(а- c) 
(c) a/(b — c) 


(b) b/(c — а)» 
(d) a/(c — a) 
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17. 


18. 


19. 


20. 


21. 


22. 


23 


24. 


25. 


If ао, В are the roots of the equation 
x +x Va + В = 0 then the values of a and B 
are : 

(а) а= 1 апа В = – 1 

(b) а= 1 and B=-2, 

(c)a=2andB=1 - 

(d) a= 2 and B =– 2 

If ао, В are the roots of the equation 
8x’-3x+27=0 then the value of 
[ (2/8)? + (B?/a)"? lis: 

(a) 1/3 (b) 1/4 * 

(c) 1/5 (d) 1/6 

For a € b, if the equations X - ax -* b = 0 and 
x bx +a=0 have a common root, then the 
value of (a + b) is 

(а) – 1, (b) 0 

(с) 1 (9) 2 

Let ао, В be the roots of the equation 
(х — а) (x-—b)=c,c#0. Then the roots of 
the equation (x — a) (x – B) +c =Oare: 

(а) а, с (Б) b,c 

(c) a, b, (d)a+c,bt+c 

If о, В are the roots of the equation 
x +x+1=0, then the equation whose roots 
are a`” and В’ is: 

(а)х2+х+1=0 (Ы) х2-х+1=0 

(с) х2+х+2=0 (0) 22+ 19х+7=0 


The number of real solutions of 
1+1е-11=е (е -2)is 

(a) 0 (6) 1: 

(с) 2 (d) 4 


The number of solutions of the equation 
[х1 = cos x is 


(a) one (b) two ° 

(c) three (d) zero 

The total number of solutions of 
sin tx = 1 Jnl xIlis 

(a)2 (b) 4 

(c)6 .. (9) 8 


The value of p for which both the roots of the 
equation 4x’ – 20px + (25р? + 15р — 66) = 0, 
аге less than 2, lies in 

(a) (4/5, 2} (b) (2, =) 

(с) (– 1,= 4/5) (0 (=, – 1) 


26. 


27. 


28, 


29. 


30. 


31. 


32. 


33, 
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If the equation ax +2bx—3c=0 has non 
real roots and (3c/4)<(a+b); then c is 


always | 
(a) «0 ` (b) 20 
(c) 20 (d) zero 


The root of the equation 2 (1+0) x 
-—4(2-i)x-5-—3i=0 which has greater 
modulus is 

(а) (3 – 51)/2 a (b) (5 - 3౩౧/2 

(с) (3 + ౧/2 (d) (1 + 31)/2 

Let a,b,c € R and а+0. If а is a root of 
ax’+bx+c=0,B is a root of 
ax -Ьх-с=0 and 0<a<f, then the 
equation, ax + 2bx + 2c = О has a root y that 


always satisfies 

(a) ү= а (b) y- В 
(c)y=(a+B)/2 (da<ygß 

The roots of the equation, 


Aad + 2 оле 1) 


(a) 1 — log, 3, 2 

(b) log, (2/3), 1 • 

(02,-2 

(d) — 2, 1 – (log 3)/(log 2) 

The number of real solutions of the equation 
cos (е5) = 2 +2 *is 
(2౦08 

(c) 2& 

If the roots of the equation, X +2ax+b=0, 
are real and distinct and they differ by at 
most 2m then Р lies in the interval 


(a(d-ma) (Ы) [а – m,a 


= 9 аге given by 


(b) 1 
(9) infinitely many 


(c) (a’, а? + т?) (d) None of these 
If x + рх+ 1 is a factor of the expression 
ах? + bx +c then 
(a) a’+c’=-ab (b) à — c? 2 - ab 
(c) a -c-- ра (0) None of these 
If a,b,c be positive real numbers, the 
following system of equations in x, y and z: 
ea 
2 ల e 
2: о. 02 
ap e 


Theory of Equations 


34. 


35. 


36. 


37. 


38. 


40. 


2 Bee 
+ " + E = 1], һаѕ: 
(а) по solution 
(6) unique solution , 

(c) infinitely many solutions 

(d) finitely many solutions 

The number of quadratic equations which 
remain unchanged by squaring their roots, is 
(a) nill (btwo ж” 

(c) four (d) infinitely many. 

If a «0, the positive root of the equation 


als 


x -2alx—-a|i- За = 0 is 

(a)a(-1-V6)  (ba(1-N2) & 
(c)a(-1+V6) (4а(1 +2) 

If «апа В are the roots of ax’ +Ьх+с=0, 
Шеп the equation 
ах? — bx (x- 1) + c (x — 1? =0 has roots 








1-0 °1-В a ' Bp 
a B «+1 B+1 
Omar p, ONE 
The solution of the equation 
3°%* + 340843 = 2 is given by 
(a) ౩98 a (b) 3 log;a 
(c) ౯ (d)2 PA 


If o, B, y, 8 are the roots of x* x32 1-0 
then the equation whose 


roots are 02, p, Y, 8 is 

(а) Gà -x«1? 20 (b (2 - 14 1-0 
(Qx*-x«120 (di-x«120 

Given that, for all xe R, The expression 


. ? 
жо) lies between | and 3, the value 
x +2х+4 3 
between which the expression 
9.3% +6.3°4+4.. 
—À ... lies are 
93-63 +4 5 
(a) 37! and 3 (b) -2 and 0 
(c) -1 and 1 (d) 0 and 2 
The value of 7+ 4/7 7 N45. 5 
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(а) 5 (b) 4 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 
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(с) 3 (4)2 
If x +x+1 is a factor of ax + bx +cx+d 
then the real root of ax’ + bx? + сх+ d 2 0 is 


(а) - d/a: (b) d/a 

(c) а/а (d) None of these 

x" 5 implies 

(a) хє (0, 9) ()xe [0,3 )౮ర్మ 
5 & 


(c) x e (1, eo) (d) x e (1,2) 

The values of x which satisfy the eqattion 
N(5x? — 8x + 3) - N(5x? — 9x + 4) 

= V(2x" – 2x) - V(2x" - 3x4 1) are 








(a) 3 (b) 2 
(c) le (d)0 
The roots of the equation 
ERA... e! 
(a+ Бу "Üe(a-Nby "2a, where 
a! -Ь= 1 аге UN 
(а) +2, + УЗ (b) +4, +14 
(c) +3, + Уз (d) + 6, + V20 
The number of number-pairs (x,y) which 
will satisfy the equation 
x! - xy & y 24 (x y - 4) is 
(a)l a (b) 2 
(с) 4 (d) None of these 
The solution set of the equation 
log, 2 1082, 2 = log,, 2 is 
од [279,22 2-2) 
(с) | i * 2 | (а) None of these 
For any real х ће expression 
2 (k — x) [vx + к] can not exceed 
(a) & (b) 24% 
(c) 3k? (d) None of these 
2 
The solution of | —— | 1x12 —-— is 
x-1 Ix- 1i 
(a) x 2 0 (b x»0 
(с) хє (1, оо), (d) None of these 
The number of positive integral solutions of 


2 3 4 
x. (Зх =! (х= 2) <015 
(x- 5) (2x- 7) 
(a) Four (b) Three 
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(c) Two (d) Only one (c) Three (d) Four 
50. The number of real solutions of the equation 56. For the equation | х'—2х-3|=Ь which 
ra j zem 2. statement or statements are true 
=-3+х--х is : 
10 ) (a) for b < 0 there are no solutions a 
(a) None , (b) One (b) for b = 0 there are three solutions 
(c) Two (d) More than two (c) for 0 <b < 1 there are four solutions 
ఇ J 2 = j 
51. The taion Lx | freee +20) 2 (d) for b= 1 there are two solutions 
(e) for b » 1 there are no solutions 
(х-– 3) 1х1 has 
(a) Unique (b) Two solutions Cy Nong o Ure 
(c) No Solution (d) More than two 57. If 3౯ 20143 Е В 21-8, ము y yrs 
i ([x] denotes the integral part of x) 
52. If xy=2(x+y),x<yandx,ye N, the (a) 10 (b) 15 
number of solutions of the equation м 
(a) Two (c) 12 (d) None of these 
(b) Three” 58. H а, Ву аге the roots of the equation 
(c) No solutions X tagx +a; x+a,=0, then 
(d) Infinitely many solutions (1- a’) (1- p^ (1- Y) is equal to 
53. The number of real solutions of the system of (a) (1+ а)? — (а + а))е 
im I (b) (1 + a1)? + (ao + a)” 
22° 2x* 2y 
xm. y=, వాల్యూస్‌ (с) (1 — a)" + (a - a3) 
1+2 І+х 1+у (d) None of these 
al (b) 2 59, The roots of the equation 
туе Oy (3-2) +(2-x)* = (5 — 2x) are 
54. The number of negative integral solutions of 
న్‌ a (a) all real 
oD gat = 092... 2 నా Aas l is { з 
: (b) all imaginary. 
(a) None, (b) Only one (c) two real & two imaginary 
(c) Two (d) Four (d) None of these 
55. If a be a positive integer, the number of 60. The number of ordered 4-tuple 
values of a satisfying : (x, у, z, w) (x, yz we [0, 10) which 
ж! 2/ cos 3x 3 satisfies the inequality 
J a’ | ——+~cosx E А b ; 
0 | 4 4 950 X 2008 y ysn 2 gcos ж 150 ic 
+asinx—20cosx | dx 2 15 (a) 0 (b) 144 
3 (c) 81 (d) Infinite 
(a) Only one (b) Two 
MULTIPLE CHOICE -~li 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
а, b, c, d corresponding to the correct answer(s). 


62. Let f (x) be a quadratic expression which is 
positive for all real x. 
If e (x) =f (x) - (x) +f” (3), then for any real x, 
(a) р (x) >0 (Б) g (x) > 0 
(с) а(х) < 0 (д) g (х)<0 


61. The equation 
log; zu — (9/2) log, x + 5] =f 43. has 
(a) at least one real solution 
(b) exactly three real solutions 
(c) exactly one irrational solution 
(d) complex roots 
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63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


For a»0, the roots of 
log,, a+ log, a+ log; a =0, are given by 
Oa 4/3 ба 3/4 

Onn 1/2 (а) аг! 

The real values of А for which the equation, 


3x «x —7x+2=0 has two distinct real 
roots in [0, 1] lie in the interval(s) 


the equation 


(а) (— 2, 0) (b) [0, 1] 
(c) 1,2] (d) (ее, оо) 
If а is one root of the equation 


457 +2x—1=0. then its other root is given 
by 


(a) 40? — 30 (b) 40° + За 
(c) a (1/2) (d)- a - (1/2) 
The roots of the equation. 


(х? + 1) =x (3x + 4x + 3), are given by 


(a) 2-N3 (b) (= 1 +i V3)/2 
(c) 2 + N3 (d) (-1- iN3)72 
If 2a+3b+6c=O(a.b,ce R) then the 


quadratic equation ax” + bx + c = О has 

(a) At least one in [0, 1] 

(b) At least one root in (1, 1] 

(c) At least one root in [O, 2] 

(d) None of these 

Let F(x) be a function defined by 
F(x)2x-[x,Ozxe R, where [x] is the 
greatest integer less than or equal to x. Then 


the number of solutions of 
F (x) + F (1/x) = 1 is/are 

(a) 0 (b) infinite 

(с) 1 (9) 2 

The largest interval in which 
хд +х\-х+1>015 

(a) [0, ә) (b) (— se. 0] 

(с) (— оо. оо) (а) None of these 

The system of equation |x— 11+ 3у —4. 


x-Iy-11l22has 

(a) No solution (b) A unique solution 

(c) Two solutions (d) More than two solutions 
If А, Gand Н are the Arithmetic mean. 
Geometric mean and Harmonic mean 
between two unequal positive integers. Then 
the equation Ax  -1GIx = H 2 has 

(a) both roots are fractions 

(b) at least one root which ts negative fraction 


72. 


73. 


74. 


76. 


77. 


78. 


79. 
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(c) exactly one positive root 
(d) at least one root which is an integer 


If 0<a<b<c, and the roots-a, B. of the 
equation ax +bx+c=0 are поп real 
complex numbers, then 

(a)lal=1B1 (b)lal>1 

(с) |BI<1 (d) None of these 


If 5 {x} =x + [x] and [x] {х} i when 


{x} and [x] are fractional and integral part of 
x then x is 





(a) 1/2 (b) 3/2 
(c) 5/2 (d) 7/2 
If a, B, ү are the roots of the equation 
x -x-1 = 0, then the value of X ES jis 
(a) - 3 (b -5 
(c) - 7 (d) None of these 
* If c » 0 and the equation 3ax + 4bx+c=0 
has no real root, then 
(а) 2a+c>b (Б) а+ 26౫ లీ 
(с) За+с> 4р (d)a+3c<b 
The solutions of the equation 


1!+2!+3!+...+(х—-1)!+х! =k and 
ke Iare 


(a) 0 (b) 1 
(c) 2 (d)3 
If о В be roots of x -x-1=0 and 


A, =Q" + В" then A.M. of A, _, and A, is 


(а) 24,,, (b) 1/2A,,, 
(c)2A,_9 (d) None of these 
If abceR and the equality 


ах — bx + c = 0 has complex roots which are 
reciprocal of each other then one has 


(а) 151<1а1 (6) 161<1сі 
(с) а= с (@ р <а 
If a. b. c are positive rational numbers such 


that a» b»c and the quadratic equation 

(a-b-20 x *(b*c-2a)x * (cc a-2b) 20 

has a root in the interval (— 1, 0) then 

(a)b+c>a (b с+а< 26 

(с) Both roots of the given equation are rational 

(d) The equation ах? + 2bx + c =0 has both 
negative real roots 





22 Objective Mathematics 
80. Let S be the set of values of ‘a’ for which 2 (a) x -x+1=0 (b) X +3x+9=0 
lie between the roots of the quadratic (c)x+xt+1=0 (d)x°-3x4+9=0 
equation x +(a+2)x-(a+3)=0 then S is 86. The solution set of (х) + (x + 1) = 25, where 
given by (x) 1s the nearest integer greater than or equal 
(а) (- е, – 5) (b) (5, ә) to x, is 
(c) (— °°,— 5] (d) [ 5, e») (a) (2, 4) 
81. The values of a for which the equation (b) [- 5, 4) о [2, 3) 
2 (log; x) – Порзхі+ а= 0 possess four (с) [- 4, о [3, 4) 
real solutions (d) None of these А 
1 х x |21. „ 
(a)-2«a«0 (00౭౬౧ 87. 1006461000 and] 5 | + పే | + $ ]=35 
(с)0<а<5 (d) None of these where [x] is the greatest integer less than or 
82. How many roots does the following equation equal to x, the number of possible values of x 
possess ? 19 
3! py Na] (a) 34 (b) 33 
i # (c) 32 (d) None of these 
(1 (b) 88. If sin Ө + cos* 0> 1,0« 0 < 1/2, then 
Oe TUM (а)хє [2,=)  (b) xe Cos 2) 
€ ,99 € (— оо, 
83. The" eqdátión "Ix 11 x- 11227 = 2a-3 e Re T 
: | (c) x e [7 1, 1] (d) x e [- 2, 2) 
can have real solutions for x if a belongs to జ్‌ 
(a) (- =, = 1] 13, 8) БУГ 5, 1+ N5] 89. If a, В are roots of 375 х – 25х-2 = 0 and 
(c) [1 – V5, - 1] о [3, 1+ v5] (d) None of these siepe taco 
84. If a, b, c are rational and no two of them are ne rz 
equal then the equations 7 1 
1 же : (a) — (b) 
(b-c)x *(c-a)x*a-b-0 116 12 
and a(b-c)x *b(c-a)x*c(a-b)-0 (m (d) None of these 
(a) have rational roots 90 | ME А 
(b) will be such that at least one has rational roots * The equation х a x +b’ = 0 has two roots 
(c) have exactly one root common each of which exceeds a number c, then 
(d) have at least one root common (a) a »4b? 
85. A quadratic equation whose roots аге (b) с +ас+Б2>0 
2 7 
Y | and В ‚ where at, B, ү are the roots (c)-a /2>с 
а a (d) None of these 
of x + 27 = 0 іѕ 
Practice Test 
MM : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. Let a, В, у be the roots of the equation (c) a, b, c (d)a+d,b+d,c+d 
(x-a)(x—b)(x-c)=d,d#0, then the 2. If one root of the equation 
roots of the equation ix? -2(1 4i) x 2-i-0 is (3—1), then the 
(x-a) x – В) (x -) c d = 0 are other root is 
(a) a, b, d (b) b, c, d (b) 33-1 


(a)3 +i 
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(с)-1+ї (d)-1-is 

. In a quadratic equation with leading 
coefficient 1, a student reads the coefficient 
16 of x wrongly as 19 and obtain the roots 
are —15 and —4 the correct roots are 
(а) 6, 10 ¢ (b) -6, -10* 
(c) -7, -9 (d) None of these 

. The number of solutions of | [x] - 2x | = 4, 
where [x] denotes the greatest integer < х, 
is 


23 


2 cos? Ө x + 2x + sin 20, then 


(a)02nn,nelI (besnz4z,nel 


(с) 9 = лл, пе (de-"T,ne[ 


ఈ р 


8. If а, В, ү аге the roots of the cubic 


х3 + qx +r = 0, then the value of N (a - B? = 
(a)- (27 +4r°) (b) - (277g 4r?) 
(с) -427r + 448) (d) - (27r + 442) 


(a) Infinite (b) 4? 9. The number of real roots of the equation 
(c) 3. (d) 2 с : 4 xS +x? +2x+sinx=0 in [- 27, 27] is (are) 
5. The interval of x in which the inequality (а) 
Йй а) тего (b) one, 
g4 log. x > 51/5 log; x (c) two (d) three 


10. The number of solutions of the the 


- 25. 275 
(a) (0,5 (b) [5° *, = 
a 1 ) following inequality 


(c) both a and b (d) None of these 
6. The solution set of the equation 


(x+ i + {x - 11? = (х – D + [xt ТЇ, 


2 D E E 
2 l/sin X; g sin хз. 4 l/sin Xi ЖЕР lsin x, <n! 


where x, € (0. 27) fori = 2. 3..., п is 


where ixi and (x) are the greatest integer (а) 1 
and nearest integer to x, is by) 
(a)xe R (DxeN " 
(Oxel (хє 9 (е) п 


А а И ; 
7. i£? i-px-e Vira fetonar (d) infinite number of solutions 


Record Your Score 


Max. Marks 
1. First attempt 


must be 100% 


2. Second attempt 
3. Third attempt 
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4. (b) 5. (c) 6. (c) 


10. (b) 


SEQUENCES AND SERIES 





§ 3.1. Arithmetic Progression (A.P.) 


(i) If a is the first term and dis the common difference, then А.Р. can be written as 
a, a+d,at+2d,...,a+(n-1)d,... 
nth term : Tn=a+(n-—-1) d=! (last term) 
where а= Tn- Tn-1 
nth term from last Tp = !-(n-1)d 


(ii) Sum of first n terms : Sn= 2 [2а+(п-- 1) d] 


n 
75Gtl) 


and Тп= Sn- Sn-1 
(iii) Arithmetic mean for any n positive numbers ан, аә, аз, .... ап іѕ 
а + ах + аз t.... + ап 





А.М. – 
п 
(iv) If n arithmetic means Aj, A2, Аз, .... , An are inserted between a and b, then 
qo 
Ar= at SE Г, 1< г< папа Ao- à, An. 1 = b. 





83.2. Geometric Progression (G.P.) 


(i) If a is the first term and r is the common ratio, then G.P. can be written as 
a, ar, ar, aP, af, aP, .... 





nth term : T, = ar" ! = | (last term) 
Tn 
wh c 
ere r T 
nth term from last Ty = JA 
(ii) Sum of first nterms : 
а( -3) , 
Sn "TER if r»1 
and $,- SD ‚ой red 
Sp = an if r= 
Sum of infinite G.P. when | rl < 1 


Le -1<г<1 





S.-.— (г1\<1) 


(iii) Geometric mean for any n positive numbers b1, b2, Ёз, ...., бліѕ 
G.M. = (5010203 .... bn” 
(iv) If n geometric means Gi, Go, ..., Gn are inserted between a and b then 
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= 
+1 

G=a{ 5 || 
a 


, Go= a, and Gn+1=b 


(v) To find the value of a recurring decimal : Let X denote the figure which do not recur, and suppose 
them x in number; let Y denote the recurring period consisting of y figures. let R denote the value of 
the recurring decimal; 


then R= 0 ХҮҮҮ....; 
^ 10*x R = X. YYY ....; 
and 10**"x R = ХҮ. ҮҮҮ....; 


therefore by subtraction 
é, ХҮ-Х 
(10** Y – 10%) 


83.3. Arithmetic- Geometric Progression (A.G.P.) 


(i) If a is the first term, d the common difference and r the common ratio then 

a, (а + d) г, (a + 2d) P, .., (а+(п- 1) d) P^ 5, .... is known as A.G.P. 

nth term of A.G.P.:  Tn=(at(n-1)a) 7^ ' 
(ii) Sum of first n terms of A.G.P. is 

L8 dri Pin) - pas (n= 1) d] и 
ad- (1 rë (1—7) 
(iii) Sum upto infinite terms of an A.G.P. is 
ar 


KEITA 





0 rl«1) 


8 3.4. Natural Numbers 
We shall use capital Greek letter X (sigma) to denote the sum of series. 


n 
(i) E r= 1+2+3+4+..+п= 2+0 „уп 


r=1 


(ii >? = 174274324. n = т tent) = In? 
fr 


s 2 

(ii) E #=19+29+39+...+т=| తత్తే! Liz 5g? = ул 
r=1 2 

(iv) La=a+a+a+...nterms = na. 


Note : If nth term of a sequence is given by Tn = an? + Бл? + cn d, then 
n n 2 п A n n 

Sn= У Tr= a > r+b У r«c పై г+У а 
r=1 r=1 Г= 1 #=1 r= 


§ 3.5. Method of Differences 


If the differences of the successive terms of a series are in A.P. or G.P., we can find nth term of the 
series by the following method : 
Step (I) : Denote the nth term and the sum of the series upto n terms of the series by 75 and S; 
respectively. 
Step (Il): | Rewrite the given series with each term shifted by one place to the right. 
Step (ill): Subtracting the above two forms of the series, find Tn. 
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§ 3.6. 


27 


Harmonic Progression (H.P.) 
(i) If the sequence aj, a, аз, ...., an are іп Н.Р. then = 1 xU =з 2 аге іп А.Р. 
п 
nthterms: Тһ = eS ida 
1 1 1 
(п) 
а аг а 
n а аг 
© а+(п- 1) (ат – a2) 
(ii) Harmonic mean for л positive numbers a1, 22, аз, ..., an IS 
ముల Eyd шаб 
H n| ay 82 an, 
(її) If n Harmonic mean Hi, He, H3, ... "ЧУ are inserted between а апа b, then 
FIL ET -.(a-b 
H; P rd where d Gees 
Theorem : If A, G, H are respectively A.M., G.M., H.M., between a and b both being unequal and 
positive then 
(i) G? = AH 


1. 


(ii) A> б> Н. and every mean must lie between the minimum and the maximum terms. Note that 
A = G = Ні all terms are equal otherwise A > G> H. 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


If a,b,c are in AP. then GI 
1 1 ; 

(а) A. P. (b) G. P. 

(c) H.P. (d) no definite sequence 
. If a,b,c, d, e,f are in A.P., then (e— c) is 

equal to : 

(a) 2 (c — a) (b) 2 (d — b) 

(c) 2 (f - d) (d) 2 (d - c) 


- If log, 2, log, (2* — 5) and log, (2* – 7/2) аге 


in A.P., then the value of x is : 
(a)2 (b) 3 
(c)4 (d) 5 


. If the гацо, of the sums of m and n terms of an 


A.P., is m: п?, then the ratio of its mth апа 
nth terms is : 

(а) (т – 1): (n— 1) 

(b) (2m + 1) : (2п * 1) 

(c) Qm — 1): 2n — 1) 

(d) none of these 


5. If the sum of first n positive integers is Е 


. If a,b,c аге іп АР. 


5 
times the sum of their squares, then n equals : 


(а) 5 (b) 6 
(c)7 (d) 8 


6. The interior angles of a polygon are in A. P. 


the smallest angle is 120° and the common 
difference is 5°. Then, the number of sides of 


polygon, is : 
(a) 5 (b) 7 
(c)9 (d) 15 


then the equation 
(a Б) 2+ (с-а) x «(b-c) 20 has 
roots which are : 

(a) rational and equal 

(b) rational and distinct 

(c) irrational conjugates 

(d) complex conjugates 


two 


. If the sum of first n terms of an A.P. is 


(Pn + Qn’), where P,Q arc real numbers, 
then the common dilfcrence of the A.P., is 


28 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


(0P-Q (b) P+Q 
(c) 20 (d) 2P 
n n 
If ui is the A.M. between 
a +b 
a and b, then the value of n is : 
(а) —1 (b) 0 
(c) 1/2 (d) 1 


Given two numbers a and b. Let A denote 
their single A.M. and S denote the sum of n 
A.M.'s between a and b then (S/A) depends 
on: 

(a) n, a,b (b) n, a 

(c)n, b (d) n only 

If x, (2x + 2), (3x - 3), ... are in G.P., then 
the next term of this sequence is : 

(a) 27 (b) - 27 

(c) 13-5 (d) — 13-5 

If each term of a С.Р. is positive and each 
term is the sum of its two succeeding terms, 
then the common ratio of the G.P. is : 








(|) (25 | 
(o) - [5.81 \ ఇభ 


The largest interval for which the series 


IEE- 1) ay F ad inf. may be 


summed, is : 
(a 0«x«1 (6) 0<х<2 
(с) - 1<х<1 (d)-2«x«2 


Three numbers, the third of which being 12, 
form decreasing G.P. If the last term were 9 
instead of 12, the three numbers would have 
formed an А.Р. The common ratio of the С.Р. 
is : 

(a) 1/3 (b) 2/3 

(c) 3/4 (d) 4/5 


The coefficient of х“ in the product 
(х= 1) (х= 3)... (x - 99) is 

(a) — 99° (b) 1 

(c) -2500 (d) None of these 


50 49 n 
If (1:05) = 11-658, then 2 (1-05) equals : 
n= 


(a) 208-34 
(c) 212-16 


(b) 212-12 
(d) 213-16 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Objective Mathematics 


If a, b, c are digits, then the rational number 
represented by О:сарарар ... is 

(a) cab/990 

(b) (99с + ab)/990 

(c) (99c + 10a + b)/99 

(d) (99c + 10a + b)/990 


If log, (a+b)+log,(c+d)24. Then the 


minimum value of the expression 
at+b+c+dis 

(а) 2 (04 

(c) 8 (d) None of these 


The H. M. of two numbers is 4 and their A. 
M. and G. M. satisfy the relation 


2А=++67= 27, then the numbers аге: 


(a) -3 and 1 (b) 5 and -25 
(c) 5 and 4 (d) 3 and 6 
If Zn-55 then E r? is equal to 
(a) 385 (b) 506 

(c) 1115 (d) 3025 


The natural numbers are grouped as follows : 
{1}, {2, 3, 4}, (5, 6, 7, 8, 9), ... then the first 
element of the nth group is : 

(a) n =l (b) ml 

(c) (n— 1? - 1 (d) (и = 1? 1 

A monkey while trying to reach the top of a 
pole of height 12 metres takes every time a 
jump of 2 metres but slips 1 metre while 
holding the pole. The number of jumps 
rcquired to reach the top of the pole, is : 


(a) 6 (b) 10 
(c) 11 (d) 12 
The sum of the series 


l.n-2.(n—1)-3.(n-2) +... +115: 








(2) п (774 > (л + 2) (b) n(n- : (п + 2) 
n(at 1) (2п +1) pay (п +1) n+!) 
(c) cen - 


If p, q. r are three positive real numbers are 
in A.P., then the roots of the quadratic 


equation px? + qx + r — 0 are all real for: 
e»t 7| 2e 2-7 «443 





(c) all p and r (d) no p and r 
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25. 


26. 


27, 


28. 


29. 


30. 


a+bx _Ь+сх __с+ах 
a-bx b-cx с-ах 
a, b, c, dare in 


If 





(x0) then 


(a) A.P. (b) G.P. 

(c) H.P. (d) none of these 

Two A.M.s A, and A; ; two G.M.s G; and G, 
and two H.M.s Hand H, are inserted 
between any two numbers : then Hj | +Н;! 
660215 


(a) A, +А5! OG, Hie 

(c) СС (А + Аз) (d) (Ay + A76; G2. 
The sum of the products of ten numbers 
+1,+2, +3, +4, + 5 taking two at a time is 
(a) -55 (b) 55 

(c) 165 (d) -165 

Given that n arithmetic means are inserted 
between two sets of numbers a, 2b and 2a, b, 
where a,b e К. Suppose further that mth 
mean between these two sets of numbers is 
same, then the ratio, a : b equals 
(а)п-т+1: т (Б) и-т+1:п 

(с) т: п-т+1 (9) п:п-т+1. 

One side of an equilateral triangle is 24 ст. 
The mid points of its sides are joined to form 
another triangle whose mid points are in turn 
jointed to form still another triangle. This 
process continues indefinitely. The sum of 
the perimeters of all the triangles is 











(a) 144 cm (b) 169 cm 

(c) 400 cm (d) 625 cm 

If ote , b, Bit are in A.P., then hg a 
are in 

(a) A.P (b) G.P. 

(c) H.P (d) None of these 


31. 


32. 


33. 


34. 


35. 


36. 


37. 
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If aj, ау, 25, ... are in Н.Р. and 
ay 2 аз 


О) РО) FR)” 





f= Ea — а, then 


а, 


Fin are In 
(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 


The sixth term of an A.P. is equal to 2. The 
value of the common difference of the A.P. 
which makes the product 416440 least is given 


by 


8 5 
(a) 5 (b) 4 
(c) 5 (6) None of these 
The solution of logy x + Іор уз x + Іор“, 
x+... + log едх = 36 is 
(a)x=3 (b) x =4 V3 
(c) x29 (а) х= У. 


If ay, а, аз, .., a, are in Н.Р. then 
a a? 
а+а+...+а,` atait...+4, 


, 


an , 
«s pé +a)+...+a,_ | rein 
(a) A.P. (b) G.P. 
(c) H.P. (d) A.G.P. 


If the arithmetic progression whose common 
difference is none zero, the sum of first 3n 
terms is equal to the sum of the next n terms. 
Then the ratio of the sum of the first 2n terms 
to the next 2n terms is 


1 2 
(a) 5 (b) 3 
(c) 3 (d) None of these 


Let a, b, c be three positive prime numbers. 
The progression in which Va, vb, vc can be 
three terms (not necessarily consecutive) is 


(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

If n is an odd integer greater than or equal to 
1 then the value : of 


ni=(n = 1) mn- =... CIP is 


30 


38. 


39. 


40. 


41. 


42. 


(n lY (2n-1) 
4 

1— y (2n — 1) 
4 


(a) 
(b € 


(с) 


(d) None of these 
If the sides of a right angled triangle form an 
A.P. then the sines of the acute angles are 


(n 1Y Qn 1) 
4 


3 ze 

OFr (b) V3, = 
151 а [NS +1 

(c) 7 os 7086 

ҮЗ 1 
(d) э '2 
The sum of n terms of the series 
14435222313? 42 4?t95?i6 +... is 
пау when л is even. When n is odd, the 
sum 13 

m ntl n n. —1 
се тайа ш 


(c) 2 (n + 1)*. (2n + 1) (d) None of these 


The coefficient of x" ? in the polynomial 
(х= 1) (x -2) (x - 3)... (x ^ n) is 


n (n^ + 2) (n * 1) 
(a) 24 


n (i - 1) (3n+2) 
(b) 24 

n (п? + 1) (3n +4) 
(© 24 


(9) None of these 
Let {а} be a G.P. such that 
elu + а‹ = 216. Then a, = 
asi 2t dc = 216. i= 
(a) 12 or 128 (b) 10 
54 
(c) 7 or 3 (d) None of these 
If «a,» is an A.P. and 


ар +04 + ау +... + ау = 147, then 

а, + ав+а\|| +a = 
(b) 98 
(d) None of these 


(a) 96 
(c) 100 


43. 


45. 


46. 


47. 


48. 





Objective Mathematics 
The sum to infinity of the series, 
1+2ŭ 1 వ! 1 deeds 
(a)n к (b) n (п+1) 
(c)n | 1+ - | (d) None of these 


. If aj, a), .., a, are n non zero real numbers 


such that 

(dd 42+ Ac +æ) (2 + ad + AS ta) 

€ (aja, + ааз +... +... 3, 10. 

then a, @..., а„ are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

The cubes of the natural numbers arc 
grouped as 1°, (22, 3°, (4, 5°, 6?),... then 
the sum of the numbers in the nth group is 


(i5 (+ 1) (п? +3) 
(b) 7 n (n5 + 16) (л? + 12) 


3 
(c) P (ra +2) (п? + 4) 


(d) None of these 
> a #7 eT zx S wai 
үч КЫН J ay aa ары 


where a, Б, с are in А.Р. such that 
lal<1,lbi<landicl<1, 

then x, у, 2 are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

Let a, be the nth term of the G.P. of positive 


100 100 
numbers. Let 2i an = Q and ой а. =}, 
n= * n= 


such that о x D, then the common ratio is 


(a) 068 (b) Виа 
(c) Va/B (d) ౪0/6 


If a, = 0 and aj, а), аз, .., а, are real numbers 
such that |a,|=la,_,+ 11 for all i then the 
Arithmetic mean of the numbers а], 22, .., dy 
has value x where 


(ax«-1 (6) х<- 


9х>-5 (d) х=- 
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49. If ai. а, аз (ау > 0) are in G.P. with common 


50 


51. 


52. 


53. 


54. 


55. 


ratio r, then the value of r for which the 
incquality 9a, + 5a4 > 14a, holds can not lie 


in the interval 
9 
®[1. | 


(a) [1,009 
e 51] (| 5.1 
5 9 
The coefficient of x? in the expansion of 
(х= 1) (x? -2) (? - 3)... (6-20 is 


(а) -35 (b) 21 

(c) 13 (d) 15 

If the sum of n terms of the series 
| 1+2 1+2+3 А 

p Bu Yt is S. then S, 

exceeds 199 for all n greater than 

(a) 99 (b) 50 

(c) 199 (d) 100 


The numbers 375^2*7! 14, 34-222: form 
first three terms of an A.P., its fifth term is 


equal to 

(a) -25 (b) -12 

(c) 40 (d) 53 

If 0-2 7, x, 0-7 2, and H.P., then x must be 


(a) rational (b) irrational 
(c) integer (d) None of these 
In a sequence of (42+ 1) terms the first 
(2n + 1) terms are іп A.P. whose common 
difference is 2, and the last (2n + 1) terms are 
in G.P. whose common ratio is 0-5. If the 
middle terms of the A.P. and G.P. are equal 
then the middle term of the sequence is 

+ 2?" +1 
(а) Xem 
n. 2^ +1 
(75 — 
(c) n. 2" 
(d) None of these 
If a,i, â}, d3, .., åm b are іп A.P. and 
а, £1, 22, 83 -› 82m Р are in G.P. and й is the 
H. M. of a and b then 





56 


57. 


58. 


59. 
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atan 42+ an-ı +4, +1 
81821 82 82п-1 En 8л +1 
is equal to 
ట్ర్‌ (b) 2nh 
h 
п 
(c) nh (д 
e. jtm ж] గో 
It is given that —arhis hag + ...topee = Ee 
[ES 90 


T ect | Е 
then 7; +77 +; +... to œ is equal to 
ИЗӘ 





n గో 
(а) 96 (6) 45 
(o 597 o% 
Le$-3415 "s sey then 
(5-95 
(b) $= 29. 
(లవ ట్ట 
(1 5- 20. 


If sin Ө, V2 (sin 0 + 1), 6 sin Ө+ 6 are in G.P. 
then the fifth term is 

(a) 81 (b) 82 V2 

(c) 162 (d) None of these 

If in (a+c), In (с-а), In (a - 2b +c) are in 
A.P., then 

(a) a, b, c are in A.P. 

(b) a’, b, c? are in A.P. 

(c) a, b, c are in G.P. 

(d) a, b, c are in H.P. 

Let ау, а), аз... be in an A.P. with common 
difference not a multiple of 3. Then 
maximum number of consecutive terms so 
that all are primes is 
(a)2 

(c) 5 


(b) 3 
(d) infinite 
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MULTIPLE CHOICE -lII 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


If tan ‘x, tan ! y, tan 12 are in АР. and 
x, y, z are also in A.P. (y being not equal to 0, 
1 or —1), then 

(a) x, y, z are in G.P. 

(b) x, y, z are in H.P. 

(Qx-y-z 

(d) (x-y) + (у – +e- =0 

If d, е, ў аге іп С.Р. and the two quadratic 
ax’ +2bx+c=0 
dx + 2ex + f=0 have a common root, then 


ud en H.P. 
& b p 


equations and 


dite, Т^ 
(b) ac pim are in G.P. 
(с) 2dbf = aef + cde 
(d) p df= асе“ 


If three unequal numbers р, q,r аге in Н.Р. 
and their squares аге in A.P.; then the ratio 
p:q:ris 

(а) 1-43 :-2:14+V3 

(b) 1: V2 : -V3 

(с) 1 :—N2:N3 


(d)1--N3:—-2:1—-N3 

For a positive integer n, let œ (п) = 1+ 1/2 
+1/3+1/4+...+1/(2" – 1) then 

(а) ®(100)< 100 (b) с (100) > 100 

(с) œ (200) < 100 (d) (200) > 100 

The pth term T, of an Н.Р. is 4 (p + q) and qth 
term T, is p (p + 4) when p > 1, q > 1 then 


(а) Thag= T (b) Tz, - p +4 
(c) Thag> (d) Tog > Tp+q 
If the first ы (2n — 1)th terms of an A.P., a 


G.P. and a H.P. are equal and their nth terms 
are a, b and c respectively, then 


(aja=b=c (Б) а+с=Ь 
(0౭౫ ర >с (d) ac =b? 
If a, b, c be three unequal positive quantities 


in H.P. then 
(a) а!® + с100 5 5,100 
(b) а? + c? > 2b? 


68. 


69. 


70. 


71. 


72. 


73. 


Objective Mathematics 


(c) à - c » 2° 

(d) a° 4 c? > 25 

The sum of the products taken two at a time 
of the numbers 1, 2, 22, 2°, .., 2^7 2, 2"7! is 


15,2 cp rete 
(042 +3 (b) 5 2 2*3 
xl d loa Bee 
(9౩2 3 (42 2*3 
The sum of the infinite terms of the sequence 
TORENTA 
3 T TME oe 

1 1 
(а) 18 (9236 

1 1 
(© 54 (9 72 
The sum of n terms of the series 


1 1 1 
1234 2345 345.6 


n(n + бп+ 11) 
Og (л +2) (3) 
n +6 
pq GOCE SRE 
1 
(సన వ. 





‚18 


(b) 





(c) 





9 6- тнр у т 
Let a, Б, с be positive real numbers, such that 
bx? + (Ма + c + A) x+ (atc) »0V xe R, 
then a, b, c are in 


(a) G. P. (b) A. P. 
(c) H. P. (d) None of these 
(12+ Q D 3? (3 3 e... to 10 terms, 
the sum is : 

90 1790 
(3) e 5 
C= DS (d) None of these 


The o › odd integers whose sum is 
455 21? аге: 


Sequences and Series 








(a) 43, 45, ...,75 (b) 43, 45, ..., 79 
(с) 43, 45, ...,85 (0) 43,45,..., 89 
74. If «a,» and «b,» be two sequences 
given by a= xy + Gy” and 
b, =! — (у)? for all пє М then 
410504 ... 4,18: 
x+y x-y 
o D 
25852 Du 
X ty Xe >j 
(Qe (д o —— 
b, b, 


75. 113 42.3 «33^... 43^ 


SOR Db they (a, b) is : 
(a) (n – 2, 3) (b) (n — 1, 3) 
(c) (n, 3) (d) (n + 1, 3) 


76. If x, Ix - 1l, Ix— 11 are the three terms of an 
A.P. its sum upto 20 terms is : 
(a) 90 or 175 (b) 180 or 350 
(c) 360 or 700 (d) 720 or 1400 


77. 1f Zn, МО хп En are in GP. then the 


value of n is : 

(a) 3 (b) 4 

(c) 2 (d) non existent 

n (n 1) (n2) (n3) 
8 

denotes the rth term of a series, then 


78. f X (= 
r=1 


Ligen. 

n r=] Ї, 

(а) + (5 
(с) 5 (d) 1 


79. Given that 0 < x < 1/4 and n/4 < у<л/2 and 


Qe 15° tan^ x=a, жу» (— р)“ cor у 2 p, 


т 2k 2k . 
then 2 tan? cot," is 


=0 

135 boul... е 

әү ab (b) a+ b — ab 
1 ab 

OT 4 So ү a 


. where 1, 
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80. If a,b,c are in H.P., then the value of 


К I | SR 2. లా 
Lb ! кой сс lis 
b c aj\e a vj 


] 2 1 
aX _ AES Fadl сес чы = == 
రిం p ® [г са 7) 
(с) е (d) None of these 

p аЬ 
i j 

81 20. is 
ї=1)=1К=1 


(ау ШЕ 2 (n + 2) (b) Ex! 


(c) "C. (d) " *?c, 
82. If an A.P., a7=9 if aaa; is least, the 
common difference is 


13 23 
(a) 20 (559 
33 43 
(€) 20 9 20 


83. If cos (х — y), cos x and cos (х + у) аге іп Н.Р. 
then cos х sec y/2 is 
(a) 1 (b) V2 
(с) V3 (d) V5 
84. If 1, log, х, log, y, - 15 108,2 are in A.P., 
then 
(а) 2 =x (b)x=y! 
(Qz?zy @)x=y ‘=z 
85. If bi, b, b4(b; 20) are three successive 
terms of a G.P. with common ratio r, the 


value of r for which the inequality 
b, > 4b, — 3b, holds is given by 


3 


(а) r»3 (b) r«1 
(c) r2 3:5 (d) r=5-2 
86. If log, a, а“? and log, x are in G.P., then x is 
equal to 
(a) log, (log, a) 


(b) log, (log, а) – log, (log, b) 

(c) - log, (log, 5) 

(d) log, (log, b) = log, (log, a) 
87. If a, b, c are in H.P., then 











a b : 
OF ea SEED arbor UE 
2 1 1 
Oba be 
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88. 








Objective Mathematics 
శోక 2% brh PAR. toe a Nm n) 
2'2 2 Vm + N(m — n) 
b 
(d) — — are in H.P. t ө 
తా с+а' 215 89. if È r(r+1)(2r+3)=an + bn' 
If the ratio of A. M. between two positive is 
real numbers a and b to their H.M. is m:n; +єп? +dn+ e, then 
then a: bis з едш to (a)a=1/2 (b) b=8/3 
V(m—n) + Vn 
=9/2 d)e=0 
Gon) - VR = 2 d e 
à 22 90. If 1, logs (3! ^" + 2) and log, (3 — 1) are in 
= Rese A.P., then x is equal to 
(с) X + а = y (а) log, 3 (b) log, 4 
Vm - Ут - n) (с) 1 – 10234 (d) log, (0-75) 
Practice Test 
Time : 30 Min. 


MM : 20 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. If 2 і [3+ &l- 21, where {x] denotes the 
integral part of x, then k = 
(a) 84 '(b) 80 
(c) 85 (d) none of these 
2. If xe {1, 2, 3, ..., 9) and /,(х) 2 xxx ...x (n 
digits), then A3) +గ(2) = 
(a) 2f», (1) 
(b) fy (1) 
(c) fon (1) 
(d) — fan (4) 
3. In the A.P. whose common difference in non 


zero, the sum of first 3n terms in equal to 
the sum of next n terms. Then the ratio of 
the sum of the first 2n terms to the next 2n 
terms is : 
(a) 1/2 
(c) 1/4 


(b) 1/8 
(d) 15 


. If three positive real numbers a, b, c are in 


A.P. with abc = 4, then minimum value of b 
is 

(a)1 
(c) 2 


(b) 3 
(d) 1/2 


Б. 


. The coefficient of x? 


[10 x 2 = 20] 
The series of natural numbers is divided 
into groups : 1; 2, 3, 4; 5, 6, 7, 8, 9; ... and so 
on. Then the sum of the numbers in the nth 
group is 
(a) (2n - 1) (n? - n +1) (b n? - 3n? + 8n - 1 


(c) n+ (n- D? (dn ++ D? 


. The numbers of divisons of 1029, 1547 and 


122 are in 
(a) A.P. (b) G. P. 
(c) H.P. (d) none of these 


in the product 
(19x) (10— 2x) (10 223) (1. — 27 3) ... 
(1 - 28.3) is 
(a) JM 121 


(c) 212 


(b) 9121. 9105 


(d) 9105 5 104 


9104 


- The roots of equation x +2 (a-3)x+9=0 


lie between -6 and 1 and 2, ^, ho, ..., hao, 
[a] are in H.P., where [a] denotes the 
integral part of a, and 2, a4, a5, .. азо, [а] 
are in A.P. then ahg = 

(a) 6 (b) 12 

(с) З (d) none of these 
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2 
=r క్‌ 
9. Value of L = lim | 1. E 2. 9 10. If a, B, y, 5 are in A.P. and Jf dx — — 4, 
< > D 


noc 





т where 
n-2 క 
+3.) E k |+...+п.1|18 х+а х+ф x+a-Y 
k=l : fx)2|x-B x+y x-1 
(a) 1/24 (b) 1/12 x+y x*ó х-В+ӧ 
(c) 1/6 (d) 1/8 then the common difference d is : 
(a)1 (b) -1 
(c) 2 (d) -2 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt | 
3. Third attempt must be 100% 





Answers 
Multiple Choice ~! 
1. (a) 2. (d) 3. (b) 4. (d) 5. (c) 6. (c) 
7. (a) 8. (c) 9. (d) 10. (d) 11. (d) 12. (a) 
13. (b) 14. (b) 15. (c) 16. (c) 17. (d) 18. (c) 
19. (d) 20. (a) 21. (d) 22. (c) 23. (a) 24. (a) 
25. (b) 26. (d) 27. (a) 28. (c) 29. (a) 30. (c) 
31. (c) 32. (c) 33. (d) 34. (c) 35. (a) 36. (d) 
37. (a) 38. (a) 39. (a) 40. (b) 41. (a) 42. (b) 
43. (a) 44. (b) 45. (a) 46. (c) 47. (a) 48. (c) 
49. (b) 50. (c) 51. (c) 52. (d) 53. (a) 54. (a) 
55. (a) 56. (a) 57. (a) 58. (c) 59. (d) 60. (b) 
Multiple Choice -ll 
61. (a), (b), (c), (d) 62. (a), (c) 63. (a), (d) 64. (a), (d) 
65. (а), (b), (c) 66. (с), (d) 67. (a), (b), (c), (d) 68. (d) 69. (d) 
70. (a), (c) 71. (b) 72. (d) 73. (d) 74. (b) 75. (d) 
76. (b) 77. (a) 78. (c) 79. (c), (d) 80. (a), (b), (c) 81. (a, d) 
82. (c) 83. (b) 84. (a), (b), (c), (d) 85. (a), (b), (c), (d) 
86. (a), (b) 87. (a), (b), (c), (d) 88. (c) 89. (a), (b), (c), (d) 


90. (c, d) 


Practice Test 
1, (b) 2. (c) 3. (d) 4. (a) 5. (a), (c) 6. (a) 
7. (a) 8. (b) 9. (a) 10. (a), (b) 


PERMUTATIONS AND COMBINATIONS 





$ 4.1. The number of ways of arranging n distinct objects in а row taking r(0 < r< n) at a time is denoted 
by "Pror P (n, గి. 





and ^P,2n(n-1)(n-2)...(n- 7+ 1) 
п! 
7 (п- п! 
Note that "ро 21,"P.- n and "Рп 1= "P4 п! 


$ 4.2. The number of ways of arranging n distinct objects along a circle is (n — 1) ! 
§ 4.3. The number of ways of arranging n beads along a circular wire is aU. 

§ 4.4. The number of permutations of n things taken all at a time, p are alike of one kind, q are alike of 
another kind and rare alike of a third kind and the rest n ~ (p + q + 7) are all different is 

n! 
plgiri 

§ 4.5. The number of ways of n distinct objects taking r of them at a time where any object may be 

repeated any number of times is n’. 


§ 4.6. The number of ways of selecting r (o < г< n) objects out of n distinct objects is denoted by "C; or 
C (n, n and 
n(n-1)(n-2)...(n-r41) 


na 
s г.(г- 1). (r2 2)... 2-1 
= n! пр, 
"ri(n-n! r! 


if r» n, then ”С,= 0 

$ 4.7. The number of selecting at least one object out of "n" distinct objects = 2” – 1 

8 4.8. The number of combinations of rthings (г< n) out of n identical things is 1. 

$ 4.9. The number of selecting г objects from n alike objects = n+ 1 (where r= 0, 1, 2, ..., n) 

8 4.10. The number of combinations of n distinct objects taken r at a time, when k particular objects 
always occur is ^ "Or If k particular objects never occur, then the number of combinations of n distinct 
objects taken rat time is ^^ “С. 

$ 4.11. If out of (p + а+ r4 s) things, p are alike of one kind, and q are alike of second kind, rare like of 
third kind and the rest are different, then the total number of combinations is (p + 1) (g+ 1) (r+ 1) 2 - 1 

$ 4.12. The number of factors of n= mf" m?* ... ту 

where (т, m», ..., mk are different primers) is 
(a + 1) (a2 + 1) ... (ак+ 1). 

$ 4.13. Division into groups 

(i) The number of ways in which (p+ q+ elements be divided into three groups of p, q, r elements 
respectively 
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(p+q+n! 
^ plqir! 
(ii) If Зр distinct elements are divided in three groups each containing p elements, then number of 
3p! 

3!(p!)° 
(iii) If 3p distinct elements are divided equally among three persons, then the number of divisions 

3p! 

(p? 


divisions = 





8 4.14. Arrangements in groups 

(i) The number of ways in which n different things can be arranged in r different groups n! . "^ ‘Сг. 1. 

(ii) The number of ways in which n things of the same kind can be distributed into r different groups is 
n* r- 16, 10r "^! C, .,, according as groups or are not permitted. 


8 4.15. Derangements : The number of derangements (No object goes to its scheduled place) of n 
objects గ 


§ 4.16. Some Important Results 

(i) The coefficient of x’ in the expansion of (1 – xj "= °*'—'c,, 

(ii) If there are k objects of one kind, / objects of another kind and so on; then the number of ways of 
choosing r objects out of these objects (i.e.,/+k+...)is 


The coefficient of x in (1 + x+ #+›9+...+ x5 (1+х+ ат x) ... Further if one object of each 
kind is to be included, then the number of ways of choosing r objects is 
The coefficient of x’ in (x + P ae x5 (х + ХО. Р x) Хө; 

(iii) If there аге k object of one kind, / object of another kind and so on; then the number of possible 
arrangements/permutations of r objects out of these objects (/е., /+ К+...) is 


coefficient of x’ in 
rt} € 4% 1 T PES 
: ! DUUM 14-2" KR! 

(iv) How to find number of solutions of the equation : 

If the equation 

a+z25+3y+...+q0=n ... (1) 
(a) If zero included then number of solutions of (1) 
= coefficient of x" in (1 39^ ! (1 - xe 1 (1 - 0) ! (1 ху! 
(b) If zero excluded then number of solutions of (1) 


+1 
= coefficient of x^- “4 А =x) (d-X) ae) ИТ)! 





§ 4.17. Number of Rectangles and Squares 


(i) Number of retangles of any size in a square of nx nis È, ê 
r= 


n 
and number of squares of any size is 2, Р 
r= 


(ii) In a rectangle of nx p (n « p) number of rectangle of any size is „> (n + 1) (p * 1) and number of 


squares of any size si (n-1-0(p-1-». 
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Objective Questions 


§ 4.18. Some Important Results to Remember 
1. The number of ways in which n different things can be distributed into r different groups is 
(О (г- 1)" + "Ce (г—2)7—... + 17 Cri 


or 
Coefficient of x" in n! (e*— 1) 
Here blank groups are not allowed. 
kon 
imd leere 


2. Exponent of prime pin л ! is 
Dudes 
LPI |р | రో. P 


where sis the largest natural number such that p? < n < p° + 1 and [.] denotes the greatest integer. 

3. n straight lines are drawn in the plane such that no two lines are parallel and no three lines are 
concurrent. Then the number of parts into which these lines divide the plane is equal to 1+ У n 

4. The sum of the digits in the unit place of all numbers formed with the help of a1, az, ..., an taken all 
at a time is 


Ер(п!) = 














=(п ~ 1)! (а1 + а2 +... + ап) 
5. The sum of all digit numbers that сап be formed using the digits 21,22, ... an (repitition of digits not 
allowed) is 


= (n= 1) (a1 + 22 + + a) 


6. If there are n rows, | row has a; squares, ll row has a2 squares, Ill row has «з squares, and so on. If 
we placed В X s in the squares such that each row contain at least one X, the number of ways 


= coefficient of xP in 
(f Cx x Co PF +... Og, X) x (C1 x+ 02 x? + ...+ Oa, Ж) 


x ("Су x+ Со XP... + Cay X09) х... 
7. Given n distinct points in a plane, no three of which are collinear then the number of line segments 
they determine is "C2 
In particular : The number of diagonals in n-gon (n sides closed polygon) is 
пС2 ~ п 
If in which m points are collinear (m > 3) then the number of line segment is 
(^C - "C2 1 


(0D | 


8. Given n distinct points in a plane, no three of which are collinear then the number of 
triangles is "Сз 
If in which m points are collinear (m > 3) then the number of triangles is 
^C, కం "Оз 
9. Given n distinct points оп the circumference of a circle, then 
(i) Number of straight lines = "Cz 
(ii) Number of triangles = "C3 
(її) Number of quadrilaterals = "C4 


(iv) Number of pentagon = "Cs etc. 
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MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. When simplified, the expression . If 7 points out of 12 lie on the same straight 
5 line than the number of triangles thus 
47 52-л 
C,* „ху Сз equals formed, is 
47 49 (a) 19 (b) 185 
(a) С; (b) C, (c) 201 (d) 205 
(c) С; (d) 2С, M. The total number of ways in which 9 
different toys can be distributed among three 
2. If"C,_, = 10, "С, = 45 апа "C, = 120 th i 
гай ల్‌ АЛО Жы! Шер different children so that the youngest gets 4, 
os the middle gets 3 and the oldest gets 2, is 
(91 (b) 2 (a) 137 (b) 236 
(c)3 re (d) 4 : (c) 1240 (d) 1260 
3. The least positive integral value of x which 12. Every one of the 10 available lamps can be 
satisfies the inequality V/ switched on to illuminate certain Hall. The 


D Gros 3 106246 
(а) 7 (b) 8 
(c)9 (d) 10 
^ The number of diagonals that can be drawn 
in an octagon is 
(a) 16 
(c) 28 


(b) 20 
(d) 40 


_A~ The number of triangles that can be formed 


joining the angular points of decagon, is 
(a) 30 (b) 45 
(c) 90 (d) 120 
6. If n is an integer between O and 21, then the 
minimum value of n ! (21 — n) ! is 
(a)9!2! (b) 10 ! 11 ! 
(c) 20! (d) 21 ! 
om The maximum number 
intersection of 8 circles, is 
(a) 16 (b) 24 
(c) 28 (d) 56 
8. The maximum number of points of intersection 
of 8 straight lines, is 
(a) 8 
Ac) 28 


of points of 


(b) 16 
(d) 56 


X9. The maximum number of points into which 4 


circles and 4 straight lines intersect, is 
(a) 26 (b) 50 
(c) 56 (d) 72 


13. 


14. 


15. 


Vv 


total number of ways in which the hall can be 
illuminated, is 

(a) 55 (b) 1023 

(c) 2 (d) 10! 

The number of ways in which 7 persons can 
be seated at a round table if two particular 
persons are not to sit together, is : 

(a) 120 (b) 480 

(c) 600 (d) 720 

The number of ways in which r letters can be 
posted in n letter boxes in a town, is : 

(a) т (br 

(c)"P, (d)"C, 

The number of ways in which three students 
of a class may be assigned a grade of A, B, C 
or D so that no two students receive the same 
grade, 15: 
(a) 3° 

(c) ÍP; 


(b) 4 
(d) °С; 


16/ The number of ways in which the letters of 


v 


17. 


the word ARRANGE can be made such that 
both R’s do not come together is : 

(a) 900 (b) 1080 

(c) 1260 (d) 1620 

Six identical coins are arranged in a row. The 
total number of ways in which the number of 
heads is equal to the number of tails, is 


x 


19. 


(a) 9 (b) 20 

(c) 40 (d) 120 

If 5 parallel straight lines are intersected by 4 
parallel straight lines, then the number of 
parallelograms thus formed, is : 

(a) 20 (b) 60 

(c) 101 (d) 126 

The total number of numbers that can be 
formed by using all the digits 1, 2, 3, 4, 3, 2, 
1 so that the odd digits always occupy the 
odd places, is 
(a) 3 

(c)9 


(b) 6 
(d) 18 


. The sides AB, BC and CA of a triangle ABC 


have 3, 4 and 5 interior points respectively on 
them. The number of triangles that can be 
constructed using these interior points as 
vertices, is 
(a) 205 
(c) 220 


(b) 208 
(d) 380 


. Total number of words formed by using 2 


23. 


vowels and 3 consonents taken from 4 
vowels and 5 consonents is equal to 

(a) 60 (b) 120 

(c) 720 (d) None of these 


Ten different letters of an alphabet are given. 
Words with five letters (not necessarily 
meaningful or pronounceable) are formed 
from these letters. The total number of words 
which have atleast one letter repeated, is 

(a) 21672 (b) 30240 

(c) 69760 (d) 99748 

A 5-digit number divisible by 3 is to be 
formed using the numbers 0, 1, 2, 3, 4 and 5 
without repetition. The total number of ways, 
this can be done, is 
(a) 216 

(c) 600 


(b) 240 
(d) 720 


24. Twenty eight matches were played in a 


25 


football tournament. Each team met its 
opponent only once. The number of teams 
that took part in the tournament, is 

(а) 7 (b) 8 

(с) 14 (d) None of these 
Everybody in a room shakes hand with 
everybody else. The total numebr of 


27, 


30 


31. 


32. 


Objective Mathematics 


handshakes is 66. The total number of 
persons in the room is 

(a) 11 (b) 12 

(c) 13 (d) 14 


/ The total number of 3-digit even numbers 


that can be composed from the digits 1, 2, 3, 
..., 9, when the repetition of digits is not 
allowed, is 


(a) 224 (b) 280 
(c) 324 (d) 405 
The total number of S-digit telephone 


numbers that can be composed with distinct 
digits, is 
(а) ^P; 
(с) "С; 


(b) "P; 
(d) None of these 


‚ A car will hold 2 persons in the front seat and 


1 in the rear seat. If among 6 persons only 2 
can drive, the number of ways, in which the 
car can be filled, is 

(a) 10 (b) 18 

(c) 20 (d) 40 

In an examination there are three multiple 
choice questions and each question has 4 
choices of answers in which only one is 
correct. The total number of ways in which 
an examinee can fail to get all answers 
correct is 

(a) 11 (b) 12 

(c) 27 (d) 63 

The sum of the digits in the unit’s place of all 
the numbers formed with the digits 5, 6, 7, 8 
when taken all at a time, is 

(a) 104 (b) 126 

(c) 127 (d) 156 

Two straight lines intersect at a point O. 
Points A,, Аз, .., A, are taken on one line and 
points Bj, క, ..., B, on the other. If the point 
O is not to be used, the number of triangles 
that can be drawn using these points as 
vertices, is : 


(a) n (2-1) (b) n (2-1 
(c) п“ (n - 1) (d) л“ (n - 1)? 


How many different nine digit numbers can 
be formed from the number 22 33 55 888 by 
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33. 


34. 


35. 


36. 


37. 


38. 


39. 


rearranging its digits so that the odd digits 
occupy even positions ? 

(a) 16 (b) 36 

(c) 60 (d) 180 


For2<r<n, mass " 7| iiid e 
r r-1 r-2 


nt] fined 
ofri) ex) 


(92|^*" of 


The number of positive integers satisfying 
the inequality 


чн ек ae TOOS 
(a) Nine (b) Eight 
(c) Five (d) None of these 


A class has 21 students. The class teacher has 
been asked to make n groupsof r students 
each and go to zoo taking onc group at a 
time. The size of group (i.e., the value of r) 
for which the teacher goes to the maximum 
number of times is (no group can go to the 
200 twice) 


(a) 9 or 10 (b) IO or 11 
(c) 11 or 12 (d) 12 or 13 
The number of ways in which a score of 11 


can be made from a through by three persons, 
each throwing a single die once, is 

(a) 45 (b) 18 

(c) 27 (d) 68 

The number of positive integers with the 
property that they can be expressed as the 
sum of the cubes of 2 positive integers in two 
different way is 
(a) 1 


(c) infinite 


(b) 100 

(d) 0 

The number of triangles whose vertices are 
the vertices of an octagon but none of whose 
sides happen to come from the octagon is 

(a) 16 (b) 28 

(c) 56 (d) 70 

There are n different books and p copies of 
each in a library. The number of ways in 
which one or more than one book can be 
selected is 


(a) p"+1 
(c)(p+1)"-p 


(b) (p+ 1)" – 1 
(d) р" 


40. 


41. 


42. 


43. 


44. 


45. 


41 


In a plane there are 37 straight lines, of 
which 13 pass through the point A and 11 
pass through the point B. Besides, no three 
lines pass through one point, no lines passes 
through both points A and B, and no two are 
parallel, then the number of intersection 
points the lines have is equal to 


(a) 535 (b) 601 
(c) 728 (а) 963 
We are required to form different words with 


the help of the letters of the word INTEGER. 
Let m, be the number of words in which 
Гапа N are never together and m, be the 
number of words which being with / and end 
with R, then m/m» is given by 


(a) 42 (b) 30 
(c) 6 (d) 1/30 
If a denotes the number of permutations of 


x + 2 things taken all at a time, € the number 
of permutations of x things taken 11 at a time 
and c the number of permutations of x — 11 


things taken all at a time such that 
a — 182 bc, then the value of x is 

(a) 15 (b) 12 

(c) 10 (d) 18 


There are и pcints in a plane of which по 
three arc in a straight line except ‘m’ which 
are all in a straight line. Then the number of 
different quadrilaterals, that can be formed 
with the given points as vertices, is 


(a) 25: = ee п-т+ oe = "Gi 

(b) "C, E "C3 n PO + TÉ 

(c) С, " "CS (С = nA 

(d) "C4 + "Сз. "С 

The number of ordered triples of positive 
integers which are solutions of the equation 
x+y+z=100is 

(a) 5081 (b) 6005 

(c) 4851 (d) 4987 

The number of numbers less than 1000 that 
can be formed out of the digits 0, 1, 2, 4 and 
5, no digit being repeated, is 

(a) 69 (b) 68 

(c) 130 (d) None of these 


42 


46. 


47. 


48. 


49. 


50. 


А is a set containing n elements. A subset Р, 


is chosen, and A is reconstructed by replacing 
the elements of P,. The same process is 
repeated for subsets Ру, P», ... Pm with т> 1. 
The number of ways of choosing 
Py, P5, .. P, 50 that Ру ЧР, 0... ОР, =А 
is 


Ge- Tem OC 1)" 
OEE (d) None of these 
On a railway there are 20 stations. The 


number of different tickets required in order 
that it may be possible to travel from every 
station to every station is 

(a) 210 (b) 225 

(c) 196 (d) 105 

A set containing elements. A subset P of A 
is chosen. The set A is reconstructed by 
replacing the element of P. A subset Q of A 
is again chosen. The number of ways of 
choosing P and Q so that PA Q = is 

(a) 2?" Es O (b) 2" 

(с) 2°—1 (4) 3” 

A father with 8 children takes 3 at a time to 
the zoological Gardens, as often as he can 
without taking the same 3 children together 
more than once. The number of times he will 
go to the garden is 

(a) 336 (b) 112 

(c) 56 (d) None of these 

If the (n+1) numbers а, b, c, d, .., be all 
different and each of them a prime number, 
then the number of different factors (other 
than 1) of a". b. c. d ... is 

(а) т—2" (b) (m+ 1) 2" 
(c)(m+1)2"-1 (0) None of these 


51. The numebr of selections of four letters from 


82. 


the letters of the word ASSASSINATION is 


(a) 72 (b) 71 
(c) 66 (d) 52 
The number of divisors a number 38808 can 


have, excluding 1 and the number itself is : 
(a) 70 (b)72 
(c) 71 (d) None of these 


53. 


54. 


55. 


56. 


57. 


58. 
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The letters of the word SURITI are written in 
all possible orders and these words are 
written out as in a dictionary. Then the rank 
of the word SURITI is 


(a) 236 (b) 245 

(c) 307 (d) 315 

The total number of seven-digit numbers 
then sum of whose digits is even is 

(a) 9 x 10° (b) 45 x 10° 

(c) 81 x 10? (d) 9 x 10 

In a steamer there are stalls for 12 animals 


and there are cows, horses and calves (not 
less than 12 of each) ready to be shipped; the 
total number of ways in which the shipload 
can be made is 


(a) 3? (b) 12 

(с) ^P (d) ^C 

The number of non-negative integral solution 
of x, T X3 X3 T 4x4 = 20 is 

(a) 530 (b) 532 

(c) 534 (d) 536 

The number of six digit numbers that can be 


formed from the digits 1, 2, 3, 4, 5, 6 and 7 
so that digits do not repeat and the terminal 
digits are even is 


(a) 144 (b) 72 
(c) 288 (d) 720 
Given that n is‘the odd, the number of ways 


in which three numbers in A.P. can be 
selected from 1, 2, 3, 4, .., n is 


2 
n4 1) 


TAS 
(న్‌ (a) =®- 


4 

A is a set containing n elements. A subset Р 
of A is chosen. The set A is reconstructed by 
replacing the elements of P. A subset О of A 
is again chosen. The number of ways of 
choosing Рапа О so that Pr Q contains 
exactly two elements is 


(a) 9. "Cy (b) 3" = С» 
(c) 2. "C, (d) None of these 
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The number of times the digit 5 will be 
written when listing the integers from 1 to 
1000 is 


MULTIPLE CHOICE -II 


Each question, in this part, has one or more than one correct answer(s). for each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


Eight straight lines are drawn in the plane 
such that no two lines are parallel and no three 
lines are concurrent. The number of parts into 
which these lines divide the plane, is 

(a) 29 (b) 32 

(c) 36 (d) 37 

The number of ways of painting the faces of 
a cube with six different glours is 


(a) 1 (b) 6 

(c)6! (d) $C; 

Number of divisors of the form 4n + 2 (n > 0) 
of the integer 240 is 

(a) 4 (b) 8 

(c) 10 (d)3 


An n-digit number is a positive number with 
exactly n digits. Nine hundred distinct n-digit 
numbers are to be formed using only the 
three digits 2, 5 & 7. The smallest value of n 
for which this is possible is : 

(a) 6 (b) 7 

(c) 8 (d) 9 

The position vector of a point P is 
— Li ^ 

T-XItyJtZ k, when x,yzeN and 
a-24]4 k If ras 10, The number of 
possible position of P is 

(a) 36 (b) 72 

(c) 66 (d) °C, 

Sanjay has 10 friends among whom two are 
married to each other. She wishes to invite 5 
of the them for a party. If the married couple 
refuse to attend separately then the number of 
different ways in which she can invite five 
friends is 

(a) °С; 

(с) '°С;— 2 х°С,„ 


(b) 2 x °C; 
(d) None of these 


67. 


69. 


70. 


71. 


72. 


73. 


74. 
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(a) 271 
(c) 300 


(b) 272 
(d) None of these 


There are n seats round a table marked 1, 2, 
3, .., n. The number of ways in which 
m (< n) persons can take seats is 

(a) "P, (b) "C, x (m — 1) ! 

(c) " C, x m ! (d)"~'P 


т—1 


. If a, b, c, d are odd natural numbers such that 


a+b+c+d=20 then the number of values 
of the ordered quadruplet (a, 5, c, d) is 

(a) 165 (b) 310 

(c) 295 (d) 398 

The numebr of rectangles excluding squares 
from a rectangle of size !5 x 10 is : 

(a) 3940 (b) 4940 

(c) 5940 (d) 6940 

In a certain test, there are n questions. In this 
test 2" ' students gave wrong answers to at 
least i questions, where i = 1, 2, 3, .., n. If the 
total number of wrong answers given is 
2047, then n is equal to 


(a) 10 (b) 11 

(c) 12 (d) 13 

The exponent of 3 in 100 ! is 

(a) 12 (b) 24 

(c) 48 (d) 96 

The number of integral solutions of 


Xi +X + x; = 0 with x; > — Sis 

(a) 34 (b) 68 

(c) 136 (d) 500 

The number of ways in which 10 candidates 
Aj, A, ...‚ Aygo can be ranked so that A, is 
always above A; is 


(c) P, (d) ^C, 

If all permutations of the letters of the word 
AGAIN are arranged as in dictionary, then 
fiftieth word is 
(a) NAAGI 
(c) NAAIG 


(b) 8 ! x "c, 


(b) NAGAI 
(d) NAIAG 
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75. 


76. 


77. 


78. 


79. 


In a class tournament when the participants 
were to play one game with another, two 
class players fell ill, having played 3 games 
each. If the total numebr of games played is 
84, the number of participants at the 
beggining was 

(a) 15 (b) 30 

(с) °С, (d) 48 


The number of ways of distributing 10 
different books among 4 students (S, — S4) 
such that 5, and $5 get 2 books each and 
S, and S4 get 3 books each is 


(a) 12600 (b) 25200 


10 10! 
ud (051213131 
The number of different ways the letters of 
the word VECTOR can be placed in the 8 
boxes of the given below such that no row 
empty is equal to 


(a) 26 (b) 26x 6! 

(c) 6 ! (d)2!x6! 

In the next world cup of cricket there will be 
12 teams, divided equally in two groups. 
Teams of each group will play a match 
against cach other. From each group 3 top 
teams will qualify for the next round. In this 
round each team will play against others 
once. Four top teams of this round will 
qualify for the semifinal round, when each 
team will play against the others once. Two 
top teams of this round will go to the final 
round, where they will play the best of three 
matches. The minimum number of matches 
in the next world cup will be 

(a) 54 (b) 53 

(c) 52 (d) None of these 

Two lines intersect at O. Points Aj, Ao, .., А, 
are taken on опе of them and В|, B», .., B, on 
the other the number of triangles that can be 
drawn with the help of these (25 + 1) points is 


(Б) л? 
(d) п 


(а) n 


(с) т 


80. 


81. 


82. 


83. 


84. 


85. 


86. 
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Seven different lecturers are to deliver 
lectures in seven periods of a class on a 
particular day. A, B and C are three of the 
lectures. The number of ways in which a 
routine for the day can be made such that A 
delivers his lecture before B, and B before C, 
is 

(a) 210 
(c) 840 


(b) 420 
(d) None of these 


If 33 ! is divisible by 2” then the maximum 
value of n= 

(a) 33 (b) 32 (c) 31 (d) 30 

The number of zeros at the end of 100 ! is 

(a) 54 (b) 58 

(c) 24 (d) 47 

The maximum number of different 


permutations of 4 letters of the word 
EARTHQUAKE is 

(a) 1045 (b) 2190 

(c) 4380 (d) 2348 

In a city no persons have identical set of teeth 
and there is no person without a tooth. Also 
no person has more than 32 teeth. If we 
disregard the shape and size of tooth and 
consider only the positioning of the teeth, 
then the maximum population of the city is 
(a) 2? (b 27-1 

y. (d) 22 —3 

Ten persons, amongst whom are A, B&C 
are speak at a function. The number of ways 
in which it can be done if 4 wants to speak 
before B, and B wants to speak before C is 


(a) P (b) 21870 


! 
(ల పనీ (d) ^P; 
The number of ways in which a mixed 
double game can be arranged from amongst 9 
married couples if no husband and wife play 
in the same game is 
(a) 756 
(c) 3024 


(b) 1512 
(d) None of these 


. In a college examination, a candidate is 


required to answer 6 out of 10 questions 
which are divided into two sections each 
containing 5 questions. further the candidate 


Permutations and Combinations 


88. 


is not permitted to attempt more than 4 
questions from either of the section. The 
number of ways in which he can make up a 
choice of 6 questions is 

(a) 200 (b) 150 

(c) 100 (d) 50 

The number of ways in which 9 identical 
balls can be placed in three identical boxes is 


89. 


MM 


90. 
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If the number of arrangements of (п — 1) 
things taken from n different things is k times 
the number of arrangements of n — 1 things 
taken from 7 things in which two things are 
identical then the value of k is 

(a) 172 (b) 2 

(c)4 (d) None of these 


The number of different seven digit numbers 


(a) 55 (b) 2 that can be written using only the three digits 
(3 1)“ 1, 2 and 3 with the condition that the digit 2 
9! dis Occurs twice in each number is 
Ogy bd (a) "P, 2 (5c, 2 
(c) "ఆ 5? (6) None of these 
Practice Test 
: 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


. The number of points (x,y,z) is space, 


whose each co-ordinate is a negative 
integer such that x +y +z + 12 = 0 is 


(a) 385 (b) 55 
(c) 110 (d) None of these 
* The number of divisors of 2”. 3°. 5° . 7? of 
the form 4n + 1,n e Nis 
(a) 46 (b) 47 
(c) 96 (d) 94 


. The number of ways in which 30 coins of 


one rupee each be given to six persons so 
that none of them receives less than 4 


rupees is 
(a) 231 (b) 462 
(c) 693 (d) 924 


. The number of integral solutions of the 


equation 2x + 2y +2 = 20 where x 20,y 20 
and z > Qis 
(a) 132 

(с) 33 


(b) 11 
(d) 66 


. The number of ways to select 2 numbers 


from {0, 1, 2, 3, 4} such that the sum of the 
squares of the selected numbers is divisible 
by 5 are (repitition of digits is allowed). 


(a) °С, (b) °Р» 
(c) 9 (d) 7 


[10 x 2 - 20] 


. The number of ways in which we can choose 


2 distinct integers from 1 to 100 such that 
difference between them is at most 10 is 


(a) °C, (b) 72 
(с) 1006, 90, ^ (d)Noneofthese 

7. Number of points having position vector 
ait+bjtck where a,b,c e (1, 2, 3, 4, 5} 
such that 2° + 3° + 5° is divisible by 4 is 
(a) 70 (b) 140 
(c) 210 (d) 280 

8. If а be an element of the set 
А ={1, 2, 3, 5, 6, 10, 15, 30} anda, f, y аге 


10. 


integers such that ay = a, then the number 
of positive integral solutions of oy = a is 

(a) 32 (b) 48 

(c) 64 (d) 80 


. If n objects are arranged in a row, then the 


number of ways of selecting three of these 
objects so that no two of them are next to 
each other is 


(a) Bans) (n – 4) (b) ^-?t 


("304 +” 3С, (d) None of these 
Number of positive integral solutions of 
abc = 30 is 
(а) 9 

(с) 81 


(b) 27 
(d) 243 
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Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt aay! 
3. Third attempt must be 100% 
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BINOMIAL THEOREM 


§ 5-7. binomial Theorem (for a positive integral index) 


It nis a positive integer and x, y e C then 
(х+ у)" = "Co x^ 9 P+ Cy хт "yh op SP +... + "Cry" 
Here "Go; 'С1, "Ca, ...., "Cn are called binomial coefficients. 


85.2. Some Important Points to Remember 


(i) The number of teams in the expansion are (л + 1). 
(ii) General term : 
General term = (r+ 1)th term 
=> = = Tra "Cx y, where г=@, 1, 2, . 
(iii) Middle term : The middle term depends upon the value of n. 
(a) If nis even, then total no. of term in the expansion is odd. So there is only one middle term 


ie. | -+1 \һ term is the middle term. 
(b) If nis se then total number of terms in the expansion is even. So there are two middle terms 
n+3 
ie., iaa * Jm and 455 


(iv) To find (p + 1) th term from епа : 
(р + 1) th term from end = (n - p + 1) th term from beginning 
= fn- pr 


|t are two middle terms. 


(v) Greatest Term : 


To find the greatest term (numerically) in the expansion of (1 + х)“. 


(a) Calculate p= ui t 


p is inte + аге eq ua al and р oth are are reat est term. 
C is M x d equal а m] S greate న్‌ st 
C i not ink a ae GRE temi. ere IJ deno Sd А 


ERES St integ | 
ow to find fal Bat term in the expansion of (x+y)*: 


kry x | 1+ | 
then find the greatest term in (1 + уу/х). 
(vi) Greatest Сое: 
(a) f пів even, then greatest coefficient = “60/2 
(b) f nis odd, then greatest coefficients are "Cn-1 and “блуп 
2 2 


(vii) Important ౯0190155 : 
(a) C9 G71 + Qi GH .... + Ch = 2" 
(b) Co + С2+@и+.....-= Gi + gr Gase... 277 ! 
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= Sum of odd binomial coefficients = Sum of even binomial coefficients. 
(с) + Сї+ СТ. = "Ca 
(d) CoCr+ C1Cr+1 + C2 02+... + 6-60 = 2"Сп- г 

where Co, C1, Со, Сз, ..... represent Co, "C1, "C2, "Cz, ..... 


(viii) An Important Theorem : 


(ix) 


If (NP + О)! = 1+ f where / апа n are positive integers, n being odd, and 0 < f< 1, then show that 


( f) f = K where P- С = k»0and VP - Q«1. 
Proof. Given VP - Q« 1 


0O«(NP-QP«1 


Now let (NP - Q)"= f' where 0<f’ <1. 
Ix f-" = (УР + 0”- (ХР - О)" 
R.H.S. contains even powers of VP (nis odd) 


Hence R.H.S. апа / are integers. 
f- f’ is also integer. 
న్న —f-f'-z0 vo-1«f-f'«1 
or =? 
^ (+f) f= (Io f) = (ҮР + О” NP - О)" = (P- 0)" = К. 
Note. If nis even integer then 
(VP + О” + (NP-QP = Ie f« Р 
Hence L.H.S. and /are integers. 
గ f+ Р is also integer. 


> f-f' =.1 vO<f+f' <2 

B f'-ü-f) 

Hence U-f)(1-f) = (+f) = NP«Q'NP- О)" 
= (P- О)! = K. 


Multinomial Expansion 
If ne М, then the general term of the multinomial expansion (х + хо + X3. + ХЮ) ds 


п! XP 2. хз Tk 
. X2? EXS అగా X where a+ аг + аз + .... + ак = п 
a! a2! аз1.... акі 1 d^ xd К ae К 


апа0<а<п,ї = 1, 2, 3, ... k. and the number of terms in the expansion are "* к: 101 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The coefficients of ry’, уа? and xyzt in the 3. If the coefficient of x^ in the expansion of 
expansion of (x +y+Z+ у are іп the ratio (1+ аху is 32, then а equals 
(a)4:2:1 (6) 1:2:4 (а) 2 (b) 3 
(c)2:4:1 (d)1:4:2 (04 (d) 6 

2. The total number of terms in the expansion 4. In the expansion of (1 + х)“, the coefficients 
of (х+ a) 9 +x- а)!® after simplification, of the (27+ 1)th and the (r+ 2)th terms аге 


1S 


equal, then the value of r, is 


(a) 50 (b) 51 (a) 14 (b) 15 
(c) 154 (d) 202 (c) 16 (d) 17 


Binomial Theorem 
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If the three successive coefficients in the 
Binomial expansion of (1 + x)" are 28, 56 and 
70 respectively, then n equals 

(а) 4 (b) 6 

(е) 8 (d) 10 


. If m and n are any two odd positive integers 


with n « m then the largest positive integer 
which divides all numbers of the form 


(т? - n), is 
(a) 4 (b) 6 
(c) 8 (9) 9 
7. The number 5? — 3? is divisible by 
(22 .(b) 3 
(с) 5 * (7 
8. For a positive integer n, if the expansion of 
(2x ! + x°)" has a term independent of x, then 
a possible value for n is 
(a) 10 b) 16 
(c) 18 (d) 22 
9. The term independent of x in the expansion 
; 10 
N x ES ; 
of | E | + 23 | 1S 
(a) 5/12 (b) 1 
(c) "C, (d) None of these 
10. The term independent of x in the expansion 
of 
(F-Dxe(F'-1)! x ris 
1-гү 1+гї 
@56[ ту) (956 [155] 
1-ty 1+1r¥ 
«т @то[ үт) 
11. үғ (1-x4x)y' -ay*a x*ajxb + 
a, x" then Ag + a, +444... + a, equals 
Lan lo 
OOH ty 5-1) 
(с) 50-3") (9) 5+3" 
12. If the sum of the binomial coefficients іп the 


expansion of [x1] is 64, then the term 


independent of x is equal to 
(a) 10 (b) 20 
(c) 40 (d) 60 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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The sum of coefficients of the two middle 


terms in the expansion of (1 + xy^- 1% equal 
to 


(а) 97 00, eje 9, 

(c) "С, (à) "C, 

If C, stands for "C, then the sum of first 
(п + 1) terms of the series 
aCo + (a +d) C+ (a+ 2d) C; + ..., is 

(a) 0 (b) [a + nd] 2" 


(c) [2a + (n — 1) 2^ ! (d) [a + nd] 2^! 


The number of rational terms in 
(2 +? 43 + 5 V5)! is 

(a) 6 (b) 4 

(c) 3 (d)1 


If the number of terms in the expansion of 
(1 + 2x — 3х2)" is 36, then n equals : 


(a)7 (b) 8 

(99. (d) none of these 

If the sum of the coefficients in the 
expansion of (2 + 3ex.+ c*x’)'? vanishes then 
c equals 

(a)-1,2 (b) 1,2 

(с) 1,-2 (d) -1, -2 


If the sum of odd numbered terms and the 
sum of even numbered terms in the 
A and B 
respectively then the value of (x? - ay is: 
(a)4 AB (b) A? — p? 
(c) А? + В? (9) None of these 
The largest term in the expansion of 
(2+ 335 where x = 2 is its 
(a) 13th term (b) 19th term 
(c) 20th term (d) 26th term 
The sum of the series 

1 1 1 
11-0! 3!(n—3)! 5!(n—5)! 

1 

ау DI |$ 


expansion of (x+a)" аге 


+ 








n=l 2" 
(బా! em -D! 
4n-l 2^ 
e ET 


22. 


23. 


25. 


27. 


„Ҥ (ux = 


. The 


. The greatest coefficient in the expansion of 


(1-4 x) is 
(2n +2)! 
P orn 
Qn)! 
Orie! Oar! 
For integer n > 1, the digit at unit place in the 


100 7. 
number Y r!+2° is 
r= 


(a) 4 

(с) 1 

If Co Ci, С»... 
coefficients in the expansion of (1 + х)", л 
being even, then 

Cot (Co + C) + (Cot С, + C) +... + 
(Су + С, + C5 +...+C,-1) 
(a)n2" (0౫.27! 
(c)n. 2"7? (d) n.2"~3 
Cot C x+ +... 
then the value of 


(b) 3 
(d) 0 
,C, are 


the Binomial 


is equal to 


*C,x, 











(n4 1) (n * 1) 
If the seventh terms from the beginning and 


ae | аге 


are +... 





the end in the expansion of | [2 


equal then л equals 
(a)9 
(c) 15 


(b) 12 

(d) 18 
expression. (రో 
_ (యె + ("cy equals 
(a) "Cs (b)- "c 
(c). C* (4) 0101) 
The number of terms in the expansion of 
(3 + 445) ^ which are integers, is equal to 
(a) nil (b) 30 
(c) 31 (d) 32 


28. 


29. 


30. 


31. 


32. 


33. 
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The expression "Со+ 4. "Су + 42. "C; 4... + 

4". "C,, equals 

(a) 2?” (b) 25 

(c) 5" (d) None of these 

The first integral term in the expansion of 
(УЗ + N2Y., is its 

(a) 2nd term (b) 3rd term 

(c) 4th term (d) Sth term 

The number of rational terms in the 
expansion of (1 4 N2 + 213 is 

(a) 6 (b) 7 

(c) 5 (d) 8 

The coefficient of a b*c in the expansion of 


(l+at+b-c) is 


(a) 2౮.76 (b) - 2. °C C, 








(с) °C}. "C, (d) None of these 
The greatest value of the term independent of 
x in the expansion of 
(x sina +x! cos a)", ae Ris 
5 10! 
(а) 2 : 
(5 !)* 
! 
(с) 1, Au L (d) None of these 
2, {Sty 


If (1+х+ 222) = аужар xax. 
а40 х^ then.ag + a; ta, EN 
(а) 219 (220+1) (Ы) 27 2-1) 

(с) 220 (219 —1) (0) None of these 


+ аз equals 





32 
34. If 7 divides 32°” , the remainder is 
(a) 1 (b) 0 
(c) 4 (d) 6 
n-l Э 
35 is equal to 
ins "Ct rtl e 
(92 
2 
n (n * 1) n nO) 1) 
gne; (5 (л+1) 
36. The largest term in the expansion of 


గ i 
LIED 


100 (b 
(a) b (012) 


Binomial Theorem 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


S wc | b * 


The coefficient of x" is the polynomial 
(х) a+” tC (х+?"*!С‚... 
(x+7"*'C,) is 

(a) 2" +1 

(с) 22" 

If the fourth term of 


(d) None of these 


(b) 22" =Т= 1 
(d) None of these 


pM 6 
e o 
ү | Use logo: | + 2 | is equal to 200 and 
x > 1, then x is equal to 
(а) 10 V2 (b) 10 
(c) 10° (d) None of these 
If (L+x)"=Cot C x 4 € +... +С, х, 


n 
then the value of 2 (k+ 1)? C, is 


(а) 2^? (n? + 5n +4) 
(b) 2^7? (n? + 5n + 4) 
(c) 2^? (5n +4) 





(d) None of these 

If (x) denotes the fractional part of x, then 
32n | 

| T , ne Nis 

(a) 3/8 (b) 7/8 

(c) 1/8 (d) None of these 


The sum of the last ten coefficients in the 


expansion of (+x)? when expanded in 
ascending powers of x is 


(a) 218 (b) 2!9 
@ 2" Су (d) None of these 


A ] n r 
Ifa.= X ——then£ -- equals 
r-0^C 7=0 "С, 


(a) (n - 1) a, (b) na, 
(c) ; па, (9) None of these 
The coefficient of х" in 


(1 3" - (043 *! i (1x), m<nis 


(MEC mi^-6, a 
(c) "С, (d) "С, 41 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


51 
The last two digits of the number 3*® are 
(a) 39 (b) 29 
(c) 01 (d) 43 
The unit digit of 17193 + 11198 _ 71983 is 
(а) 1 (b) 2 
(c)3 (d)0 
[ప x aj +... 
+ doo X 2 then a, equals 
(a) 10 . (b) 20 
(c) 210 (d) 420 
In the expansion of (1+ х)" (1 +y)” (1+ 2), 


the sum of the coefficients of the terms of 
degree r is 


(а) CC) (b) 3."C, 
(c) "c, (а) "Cs, 
If the second term in the expansion 


| Wa + a] is 142°, then the value of 


"Cy/"C is 

(a) 4 (b) 3 

(c) 12 (d) 6 

Which of the following expansion will have 


term containing x 
(a) (x 1/5 4 22/5у5 (b) (2 + 2x7 524 
(c) (2/5 — 2x 5) (ay ( 25 2 1622 
Coefficient of 1/x in the expansion of 
(1 +x)" (1+ 17x)" is 
n! 
ЧТ л + Т 
2n! 
(n — 1) (n * 1) 
n! 
Qn-1)! Qn 1)! 
2n ! 
(2n – 1) 2n + 1)! 


The coefficient of x° in the expansion 


(b) 
(c) 
(d) 


100 
Y оС (к=з 997 f! 2" is 


ms 
(а) Cy (b) 9c. 
(c) - Cs, (d) - Pc 


52 


52. The value of x, for which the 6th term in the 
expansion of 


q 





1 Пру RS ! 
ою. «DR l des 
| ౧౧౮5) tog. 6 +1) 
equal to 
(а) 4 (b) 3 
(c) 2 (d) 5 
fro} 

53.5 M» "C,'C, 2" is equal to 
z]|pz0 
(а) 4-3" +1 (b) 4-౩” _1 
(с) 4" —3"+2 (d) 4" ~ 3" 


54. If (1+x)"=Cot Cu xt Cj x +... +С, X, 
then ЕУ CG is 


వ వవ. 
„2п-1 zn: 2n-1 2.2n! 
rm Ain! (572 п\п! 
2п 
Vw 1 (б 
(с) లే TY (d) а! at 
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55. The value of 992 — 90.08 
౧0.0250 н 
ME OD +...4+99is 
(а)—1 ` (b) -2 
(c) -3 (d) 0 


56. If x = (УЗ + 1)", then [x] is (where [x] denotes 
the greatest integer less than or equal to x) 


MULTIPLE CHOICE -II 


Objective Mathematics 


(a)2k whereke / (b)2k- 1, whereke I 
(c) 4" (d) 8" 
57. The number of irrational terms in the 


expansion of (Qus * do is 


(a) 47 (b) 56 
(c) 50 (d) 48 
€, С, C; CHC, 
58. pe 261 Жы LC Ox 
UU. 2 Sh Жз, Тү 


-x[. x (1 х2)" dx then k= 


onl 
2 .n.n! 


2n n! 
(8) n D! (02 Qn)! 
© ш (D 2n)! 
59, The value of the expression 


౧ 2 [ Cy C Cy..." Co] is 


(a) En (Ы) Хи 
(c) и? (4) AED 
60. If n>3, then EZ(-1)(n-n(n-r41) 
(n—r+2)C,=. 
(a) 4 (b) 3 
(c) 0 (d) 1 


Each question, in this part, has one or more than one correct answer(s). For each question write the letters 


a, b, c, d corresponding to the correct answer(s). 


61. The coefficient of x" in the polynomial 
(x+"Co) (243 Су) (x4 5"C))... 
(x + Qn + 1)"C,) is 
(а) n.2" (b)n.2"*! 
(с) (n+1).2" (d)n.2"+1 

62. The coefficient of A" p" in the expansion of 
(1+) +p) (А+ wy) is 


п п 
ау с? Y, см 
ғ= 0 


r=0 


n n 
Oy Cea (0) Уа: 
r=0 r=0 


63. If (Lex x) = ау+жах+ар?+...+ 
аз," then 
(а)а,-а›+а,—-а&+.... = 0, 
if n is odd. 
(b) a, -аз+ а; – аз +... = 0, 
if n is even. 
(с) ag — az + à4 — ag +.... = 0, 
ifn = 4p, pel 
(d) a; — аз +а; — а; +... = 0, 


ifn = 4p+1, pe [' 


Binomial Theorem 


64. 


65. 


66. 


67. 


68. 
^ RUIT ЖОС, а. + 'C,is 


69. 


The value of CQ + 3Сү + 5C2 +... to 
(n + 1) terms, is 
(given that C, = "C,) 
(a) pce m 
(b) Qn +1). "7 !c, 
(2 (n 1y. "1С, 
(ds Gema mas £1 6 e, 
Я క. 

If n is even positive integer, then the 
condition that. the greatest term in the 
expansion of (1 + х)" may have the greatest 
coefficient also is 

n n+2 
(a) 4 





«x« 
n+2 n 


ntl 

B wer 

n n+4 
(с) п+4 QUU n 
(d) None of these 
The number of distinct terms in the expansion 
of (x + 2y - 3z + 5w - 7u)" is 
(а)п+ 1 
(b) n య 
(c) п S 

(n+ 1) (п+ 2) (n+3) (n +4) 
(dy т үөт 
24 
If n is a positive 
(353 + 5)" *! = о + В where æ is an integer 
andO < В < | then 
(a) a is an even integer 
(b) (œ + B^ is divisible by 27*' — — 
(c) The integer just below (3 ҮЗ + 5)" *! 
divisible by 3 

(d) at is divisible by 10 
For 1 < r < п, the value of 





(b) 











integer and 


(а) "C,,, (b)"*'C, 
() ^ *G (d) None of these 


If (8+3 V7)" = P+F, where P is an integer 
and F is a proper fraction then 

(a) P is an odd integer 

(b) P is an even integer 

(с) F.(P+F) 21 


70. 


71. 


72. 


73. 


74. 


75. 


76. 


(d)(1-F)(P+F) = 1 


The remainder of 7 when divided by 25 is 
(a) 7 (b) 25 
(c) 18 (d)9 


20 
In the expansion а ceri es 
| 6 ) 
(a) The number of rational terms = 4 
(b) The number of irrational terms = 19 
(c) The middle term is irrational 
(d) the number of irrational terms = 17 
If ay, а, аз, a4 are the coefficients of any 
four consecutive terms in the expansion of 


а| 




















(1 +x)", then + is equal to 
а, T a» аз + ал 
a l a) 
(a) a5 + а (b) 2 a, + ах 
( 2a; d 2a, 
లొ КЕТ 


The coefficient of х (0 € r € (n — 1)) in the 
expansion of (х+ 3^ ! c (x 3)! (x42) 
+(х+3) "m 


n-3 


(x2). (x x2)" is 
(a) "С, (3' - 2") (b) "С, "7-277 
(c) "C, (3 - 2") (d) None of these 

(1000)" 


n! 





Let a,= for ne N. Then a, is 


greatest when 

(a) n = 998 

(c) n 2 1000 

If there is a 

f 1 n-3 

| yta | , then 
Y 4 

(a) n — 2r is a positive integral multiple of 3 

(b) n — 2r is even 

(c) n - 2r is odd 

(d) None of these 

The value of the sum of the series 


(b) n = 999 
(d) n= 1001 


A 2 , 
term containing x in 


3. "Co — 8. "Ci + 13. "C, – 18. "C+... upto 
(n + 1) terms is 

(a) 0 (b) 3" 

(с) 5" (d) None of these 
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77. 


78. 


79. 


80. 


81. 


82. 


If Co, Cy, С, ..., С, are coefficients in the 


binomial expansion of (1+х), then 
CoC, + C,C4 + СУС» +... + С„_›С„ is equal 
to 
2n ! 
90-2 10*2) 
2n! 
((л- 2) 1) 
2n! 
g) — заш 
((n + 2) 1) 
(d) "С, 


Ifa+b=1 then i or", a b" ' equals 
r= 


(a) 1 


(c) na 


(b)n 

(d) nb 

If n is a positive integer and C, -"C,, then 
i el C, 

kz1 k-1 


n (n + 1) (n - 2) 
(a) 12 


n (п+ 1)? (n+2) 
12 
n (п + 1) (л +2)? 
(c) 12 
п? (п + 1) (л + 2)? 
144 
The coefficient of x” in the expansion of 
(14-3999 + 2x (1 +x)? + 3x7 (1 4+)" 





2 
| equals 
(b) 


(d) 


+...+... +1001 x 15 
(а) 1000 ^^. (b) ШОН; 
(с) еа; (d) 1000 


If (6 V6 + 14)" *! = m and if fis the fractional 
part of m, then fm is equal to 

(a) 15"*! (b) 20! 

(c) 25" (d) None of these 


The number of terms in the expansion of 
[ба + ЗЬ)? (За — బప is 

(a) 14 (b) 28 

(c) 32 (d) 56 


83. 


Objective Mathematics 


in the 
expansion: of (x —2y + 32)" = 128, then the 
greatest coefficient in the expansion of 


If the sum of the coefficients 


(1 x)'is 
(a) 35 (b) 20 
(c) 10 (d) 5 

84. The expression (х + Чо? లా by 
+(х- х -1 ў is a polynomial of degree 
(a) 15 (b) 6 
(c)7 (d) 8 


85. 


86. 


87. 


89. 


90. 


In the expansion of (x + y+ zy 
(a) every term is of the form 

at fas x $ у k 2 
(b) the coefficient of జీల 150 


(c) the number of terms is 351 
(d) none of these 


If n>3anda,be R, then the value of 
ab -n(a—1) (b — 1)4- RM 
(a-2) (b-2) - ...- (C 1)" (a- n) (b-n) is 
(a) d^ +b" (కై 
a-b 

(c) (ab)" (d) 0 
The value of X X "CC, i<j is 

120321 
(а) 3-1 (b) 0 
(с) 2" (d) none of these 


. The coefficient of a’°b’c? in the expansion of 
(bc + са + аЬ)! is 
(a) 30 (b) 60 
(c) 120 (d) 240 
If (1+2х+3х)°=ау+аүх+а›х +... + 
аҳ x”, then 
(a) a, = 20 (b) a; = 210 
(c) a4 = 8085 (d) ayy = 22. 37.7 


The coefficient of the middle term in the 
expansion of (1 + x)?" is 

(a) ne (b) 135. టై 1) y 
(c) 2.6. ..., (4n – 2) (d) None of these 


Binomial Theorem 


MM 


1. 


55 


Practice Test 


: 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


If (1x + 2x2 = ag cagx tag x? +... + 
ало х“0 then а; +аз+ак +... + @37 equals 
(а) 219 (20.222 (02 (2/9 — 19) 


(c) 91? D^ 4 21) (d) None of these 
. If maximum and minimum values of the 
determinant 


59 2 е 
l+sin x cos x sin 2x 
" 2 2 Р 
sin x l+cos x sin 2x 
. 2 2 А 
sin x cos x 1- sin 2x 


are о and В then 

(a) o? – BY” = 26 

(b) a p? =4 

(c) (o?" — B7") is always an even integer for 
ne N. 


(d) a triangle can be constructed having its 
sides as а, B and a - В 


- The coefficient of x" in (1+ х)“ (1-х +x 
is 
(а) 1 (b) 2 
(c) 3 (d) 0 


4. The number of terms in the expansion of 


CNO + N87 which are integers is given 


by 
(a) 501 (b) 251 
(c) 601 (d) 451 


. If n is an even integer and a,b,c are 
distinct, the number of distinct terms in the 


expansion of (a + b +c)" + (a + b —c)' is 


[10 x 2 = 20] 





in 
78] 
oz] 


Let ao, ау, ао, ... be the coefficients in the 
expansion of (1+х + xy arranged order of 
x. The value of a, - "C; a,..; * "C a, .3- ... 


*(-1) "С, ар =... where r is not divisible 


by 3. 
(a) 5 (b) 3 
(c) 1 (d) 0 
. In the expansion of (3 + 357/4" the sum 


of the binomial coefficients is 64 and the 
term with the greatest binomial coefficients 
exceeds the third by (n - 1) the value of x 
must be 


(a) 0 (b) 1 
(c) 2 (d) 3 
ణి 
8. The last digit of 3° +115 
(a)1 (b) 2 
(c) 3 (d)4 
1 1 1 x 
-EO M mt aag 
=f (x). f (9) V x,y, f (1) = 1, f (0) = 10 then 
(a) f'(n) = m (b) (т) =n 
(c) f '(n) + (т) (d) None of these 
10. The number 10119? _ 1 is divisible by 
(a) 100 (b) 1000 
(c) 10000 (d) 100000 


Record Your Score 


1. First attempt 
2. Second attempt 
3. Third attempt 





must be 100% 


Objective Mathematics 


Answers 
Multiple Choice -I 
1. (b) 2. (b) 3. (a) 4. (a) 5. (c) 6. (c) 
7. (a) 8. (c) 9. (d) 10. (c) 11. (a) 12. (b) 
13. (d) 14. (d) 15. (c) 16. (a) 17. (d) 18. (b) 
19. (c) 20. (c) 21. (b) 22. (d) 23. (b) 24. (d) 
25. (b) 26. (a), (b) 27. (d) 28. (c) 29. (c) 30. (b) 
31. (b) 32. (c) 33. (b) 34. (c) 35. (a) 36. (c) 
37. (a), (c) 38. (b) 39. (b) 40. (c) 41. (a) 42. (c) 
43. (a) 44. (c) 45. (a) 46. (b) 47. (c) 48. (a) 
49. (d) 50. (b) 51. (c) 52. (c) 53. (d) 54. (d) 
55. (d) 56. (a) 57. (c) 58. (d) 59. (b) 60. (c) 
Multiple Choice -ll 
61. (c) 62. (d) 63. (a), (b) 64. (c), (d) 65. (a) 66. (b), (c), (d) 
67. (а), (b), (d) 68. (c) 69. (a), (d) 70. (c) 71. (b), (c) 72. (c) 
73. (b) 74. (b), (c) 75. (a) 76. (a) 77. (a), (d) 78. (c) 
79. (b) 80. (c) 81. (b) 82. (b) 83. (a) 84. (b), (c) 
85. (а), (b), (c) 86. (d) 87. (a) 88. (c) 89. (а), (b), (c) 90. (a), (b) 
Fractice Test 
1. (a) 2. (a), (b), (c) 3.(64) 4. (b) 5. (c) 6. (d) 
7. (a) 8. (a), (d) 9. (b) 10. (a), (b), (c) 


DETERMINANTS 





§ 6.1. Definition 


Determinant of order 2, 3 and 4 are written as 








а1 аг аз 
ат атг 

821. аг аз 
ал 822 

аз 232 433 


where aje Cv i, j 


§ 6.2. Minors and Cofactors 


aii a2 аз 814 
a a 
and 21 422 аз 24 
азі аг азз а34 
241 аг адз а44 


If we delete the row and column passing through the element aj; thus obtained is called the minor of aj 
and is usually denoted by Mj and cofactors of aj is (— 1)'*’ Mj and it is denoted by Aj or Cj. 


aii 
Let A = | 221 

a31 
Then A= 


§ 6.3. Properties of Determinants 


(i) 
(і) 
(iii) 


(iv) 


proportional), then the value of A is zero. 


аг аз 
аг аз 
аг азз 


a11 Мт - 212 M12 + 213 Міз 
atı Сїт + 4212 C12 + ачз Саз. 


The determinant remains unaltered if its rows and columns аге interchanged. 
The interchange of any two rows (columns) in A changes its sign 
If all the elements of a row (column) in A are zero or if two rows (columns) are identical (or 


If all the elements of one row (or column) is multiplied by a non zero number k, then the value of the 


new determinant is k times the value of the original determinant. 


(v) 


If the elements of a row (column) of a determinant are multiplied by a non zero number 4 and then 


added to the corresponding elements of another row (column), then the value of the determinant 


remains unaltered. 


(vi) If A becomes zero on putting x = a, then we say that (x — о) is a factor of A. 
at bi а a b «a м bh c 
(vii) ati b 02 =|2 bo о|+| № b о 
аз+з b сз аз b сз з ర сз 
а a аз a 0 о 
(viii) 0 b ర్వా = а ос = |b bo 0 
0 0 C3 Сі о ©з 
а b а от В 1 
(ix) [а b2 с x o2 fo y 
аз b сз оз Вз Ys 
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av bii спут araz + чр + туг 210 + 51803 + crys 
= | азои + Ё2Ві + соу. агаг + робо + Coyo a203 + boDa + C2y3 
азои + b3B1+c3y1 asaz + baß2 + cay2 2303 + bas + cays 


Note that we can also multiply rows by columns or columns by rows or columns by columns. 
§ 6.4. Systems of Linear Equations 


The system of homogeneous linear equations 
au bry + 012 
ах + bay + coz 
азх + bay + сз2 = 
has a non trivial solution (i.e. at least one of x, у, z is non zero) if 
a b а 


ooo 


and 


and if A + 0, then x = y = 2 = Qis the only solution of above system (Trivial solution). 
Cramer's Rule : Let us consider a system of equations 


aix+biy+caz = 4; 
ax + b2y + coz = do; 
азх + bay + сз2 = ర; 


а b а di Ы а 
Неге А= |а b co}, A1=|]c be ce 
аз b бз di з е 
а d €1 а bı d 
Ao = |a Ф c|, Аз=|а; be d 
a в сз a b di 
By Cramer's rule, we have. 
_ At g_ Аз _ 3з 
Kis pry fuente and z= A 


Remarks : 


(i) A ғ O,then system will have unique finite solution, and so equations are consistent. 


(ii) If A = О, and at least one of A1, Ар, Аз be non zero, then the system has no solution /.е., equations 
are inconsistent. 


(iii) If A = Ay = A2 = As = O then equations will have infinite number of solutions, and at least one 
cofactor of A is non zero, i.e. equations are consistent. 


$ 6.5.. Differentiation of Determinant Function 


hl $$ 
If Р()= |0 g gs 
т ë h hs 
where fi, f, ఓ; 91, go, 93; hi, Ро, ha; are the functions of x, then 
h Р సి f k В f fo fa 


F'0-|m 9 g|-|m ge gx|+]o1 ge 
h ho h hı һә hg | hy h? Рз 


Determinants 


MULTIPLE CHOICE -I 
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Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If the value of the determinant 


@ l1 1 7. 


1 b 1 is positive, then 
1 1 c 
(a) abc » 1 (b) abe > -8 
(c) abc < – 8 (d) abe > —2. 


2. Given that ez pr < 0, p > Othe value of 


р క. 
q r qxtry | 15 8 
pxt+qy фх+ту 0 
(a) zero (b) positive 
(c) negative (d) qi +pr 


3. If f (n) =a" + B" and 
3 I-f(D) 1+ /() 


1+/@) 1«fQ) 1«fQ) 

I-fQ) 1«fQ) 1+f(4) 
-k(ü-oyf-p*-y.thenk- 9. 
(a) 1 (6) -1 

(c) op (d) 00౫ 


4. If x, y, z are integers in A.P., lying between 1 
and 9, and x 51, y 41 and z 31 are three-digits 
numbers then the value of 


5 4 3 
x51 y4l 231 |і 
x y 1 
(а) х+у+2 (b)x-y+z 10 
(c) 0 (d)x+2y +z 5 
5. If 
bee al 1 be a 
A=ļa b c},A,=]1 ca b| then 
а? bp ce 1 ab c 
(a) Aj + A550 (b) Aj + 2A; 20 
(c) AA = A; (d) A 22A, п. 


6. If о, В аге non real numbers satisfying 
х — 1 = Othen the value of 


A+ 1 a B 
a A+B 1 is equal to 
0 і А+ а 
(а) 0 (b) ЛЛ 


(c) А +1 (d) a -1 


342: 5-1 7-3i 
Ifz = і 2 — 3i | ,then 
3-21 5+1 7+3i 
(а) z is purely real 
(b) z is purely imaginary 
(с) z is mixed complex number, with imaginary 
part positive 
(d) None of these 


. In a third order determinant a; denotes the 


element in the ith row and the jth column 
0 12j 
If ai = 1, I >j 
-1 i<j 
then the value of the determinant 
(a) 0 (b) 1 
(c)- 1 (d) None of these 


If 
x 1-x x 
А (х) = |log(14x) e sin x 
COS X tan x sin x 
then 
(a) A (x) is divisible by x 
(b) AQ) = 0 
(c) A’ (x) = 0 
(d) None of these 
The value of the determinant 
log,(x/y) log, Oz) log, (z/x) 
log, (y/z) log, (z/x) log, (x/y) | is 
log, (z/x) log.(x/y) log. (y/z) 
(a) 1 (b) - 1 
(c) log, xyz (d) None of these 
If V- 1 =i, and @ is a non real cube root of 
unity then the value of 


1 య 1+i+o 
-t — 1 ~1—1+@ | 15 equal to 
l-i టాం] -1 

(a) 1 (b)i 

(c) & (d) 0 
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12. 


13. 


14. 


15. 


16. 


17. 


Tf the determinant 
соѕ 2х біп: х 0034౫ 
sin’ x cos2x cos? x | is expanded in 
cos4X cos?x cos 2x 


powers of sin x then the constant term in the 
expansion is 


(a) | (b) 2 
(c) -1 (d) 2 
Using the factor theorem it is found that 
b+c,c+aanda+b are three factors of the 
-2a a+b a+c 
determinant | b+a -2b b+c| The 
c+a c+b  -2c 
other factor in the value of the determinant is 
(a) 4 (b) 2 
(chatb+e (d) None of these 
The value of the determinant 
] జ సే 
ere | 2З | 15 
2; т/4 Са 2m/3 | 
(а) 2+ N2- (b) — (2 + N2) 
(c) - 2 4- N3 (d) 2 — N3 
If 
1 X xl 
ХО) = 2х x (x — 1) x (x 1) 


Зх (x- 1) x(x-10) (x-2) x (à - D 
then f (200) is equal to 


(a) 1 (b) 0 
(c) 200 (d) -200 
If 
1 п п 
D, = 2k went mn 
2k — | п? п +п+ 1 


л 
and E D, = 56 then n equals 


(a) 4 (b) 6 
(c) 8 (d) None of these 
If a, b, c are sides of a triangle and 
а b టే 
(6410 + (с+ 1) | = 0, then 
а 07 Qua (с—1)° 


(a) AABC is an equilateral triangle 
(b) A ABC is a right angled isosceles triangle 


18. 


19. 


20. 


21. 


22. 


Objective Mathematics 


(c) A ABC is an isosceles triangle 
(d) None of these 


If the system of equations 2x - y * z - 0, 
х-2у+:= 0, tx -y-*2z-0 has infinitely 
many solutions and f(x) be a continuous 
function. such that f (5 + x) +f (x) = 2 then 


T 
J, Ро) dk = 
(a) 0 (b) —.2t 
(c) 5 (d) t 
Q x x x 
If : P К = f(x) —xf’ (x) then 
Xd tn tx 8 


f (x) is equal to 

(a) (x - 0) (x — В) (x - V) (x - 8) 
(b) (x + at) (x + B) (x+ Y) (x +8) 
(02(x-0) (x В) (к-р (x-9) 
(d) None of these 


For positive numbers x, y, z the numerical 
value of the determinant 
1 Іор, у 100,2 

log, х 3 log, 2 | is 

Іов. х log, у 5 
(a) 0 
(b) logx logy logz 
(c) 1 
(d) 8 


Tf f()=ar+bxt+c,a,b,ceR and 
equation f(x) —x=0 has imaginary roots 6 
and B and y, 8 be the roots of f (f (x) - x 20 


2a 6 
then| B. O «| 
Y B! 

(a)0 
(b) purely real 
(c) purely imaginary 


(d) none of these 


If n is a positive integer, then 
n+2 п+3 a +4 
C. Сл+1 i C, +2 
n+35 +4 +5 
Cual Й C, +2 ; C, +3 F 
п+4 п+5 +6 
С, +2 C, *3 1 С, +4 
(а) 3 (b) -1 
(c) -5 (d) -9 
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23. 


25. 


26. 


27. 


(x-2) (x-1) శే 
16400 = |(х-1) ax — (x41y 
Xs (КЕЙ е GEZ) 


Then the coefficient of x in A (x) is 


(a) -3 (b) 2 
(c) -1 (d) 0 
x cos x d 
"IffG) = | sinx x — secx 
tan x 1 2 


^т/2 
then the value of | ; f (x) dx is equal to 
-n/ 


(a) 5 (b) 3 
(с) I (d) 0 
If sin 2x = 1, then 
0 cosx  —sinx| 
sin x 0 cosx | equals 
cosx sinx 0 
(а) 3 (b) 2 
(с) 1 (а) None of these 


If œ, В, y are the roots of the equation 
x +рх+9 — 0, then the value of the 


a В v 
determinant | B y «| 
ya В 
(a) 4 (b) 2 
(c) 0 (d) -2 


If a, b, с> О and x, y, z € R, then the value of 
the determinant 


(à SUE Ws (a* d ays 1 


(+b) (b-b 1,1 
(మిం M 1 

(a) 6 (b) 4 

(c)2 (40 


MULTIPLE CHOICE -!! 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


33. 


The determinant 
atx ab ac 


A= ab 


29. 


30. 


31. 


32. 
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. IfA+B+C=nT, then 


sin (A+B+C) sinB cosC 
-sin B 0 їап А 
cos(A+B) -tanA 0 


(a) 1 (b) 0 
(c) -1 (d) 2 
sin x 
sin 2x 
sin 3x 


is equal to 


COS x 
cos 2x 
cos 3x 

Then f’ (1/2) = 

(a) 8 
(c)4 
The value of 

E La ё 1)" +1 
а+1 1-b 
а-1 b+1 

C1) *'a ati 
+ | (-1)"b 1—Ь 
(21) Lo а Гава 

(а) 3 (b) I 
(c) -1 (d) None of these 
If 3" is a factor of the determinant 

1 1 1 
n el 
n+6 С, 


COS X 
2 cos 2x 
3 cos 3x 


Let f (x) — 


(b) 6 
(d)2 


(© е 
1+с 
1-с 

a-1 

b 1 lis equal to 
1-с 


gen n+ Jo 
te, n+ 31 
then the maximum value of n is 
(а) 7 (b) 5 
(c) 3 (d) 1 
If a, b, c are non zero real numbers and if the 
equations (a-—1)x = y+z, 
(b-l)y = z+x,(c-1)z = x+y has anon 
trivial solution then ab + be + ca equals 
(aat bec (b) abc 
(c) 1 (d) None of these 


is divisible by 
(a) x 


(c) x 


(b) x 
(d) x$ 


35. 


36. 


37. 


38. 








If 
‘ap L sin КӨ 
k(k+1) 
i X y 2 
a р sin[ =H 0 sin 5 Ө 
“л i sin 6/2 
n 
then చ D, is equal to 
(a) 0 
(b) independent of n 
(c) independent of 0 
(d) independent of x, y and z 
The value of the determinant 
V6 2i 34+V6 
42. үз +V81 342 +6 | 2 
418. v2«NI21. N21 42i 
(a) Complex (b) Real 
(c) Irrationa (d) Rational 
The determinant 
a b aa + b 
b с bate 
a+b bate 0 


is equal to zero, if 

(a) a, b, c are in А.Р. 

(b) a, b, c are in G.P. 

(c) a, b, c are in H.P. 

(d) a is arootofax + bxc = 0 

(e) (x — о) is a factor of ax +2Ьх+с 

The digits A, B, C are such that the three digit 
numbers A88, 6B8, 86C are divisible by 72 
then the determinant 


A 6 8 
8 В. 6 | is divisible by 
8 8 C 

(a) 72 (b) 144 

(c) 288 (d) 216 


If a» b»c and the system of equations 
ax + by + cz = 0, bx+cy+az = 0, 
сх+ ay + bz = 0 has а non trivial solution 
then both the roots of the quadratic equation 
af + bt - c 2 O are 
(a) real 

(c) positive 


(b) of opposite sign 
(d) complex 
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39. The roots of the equation 
2 2 2 2 కీ Tul 
3x X +xcos@+cos Ө x +xsin@+sin Ө 
x +хсов @+cos Ө 3 cos 8 1+ 5926 = 0 
i krshgasmid 140228 3sin 8 
are 


40. 


41. 


42. 


43. 


44. 


(b) sin? 0, cos? Ө 

(c) sin 0, cos? 0 (d) sin? 0, cos 0 

In a triangle ABC the value of the 
determinant 


(a) sin 0, cos 0 


sin a sin 2 sin i 
2 2 2 
sin (A +B + C) sin 2 cos $ 
eo A") tan(A+B+C) sin $ 
is less than or equal to 
(a) 1/2 (b) 1/4 
(c) 1/8 (d) None of these 
If 
f43tt-1 1-3 
А + BP + СС 4 Dt E- t+1 2-౧-3 
1-3 1+4 3t 
then Е equals 
(a) 33 (b) -39 
(c) 27 (d)24 
If æ, B, y are real numbers, then 
1 (cos (B-a) cos(y- о) 
А = | cos (a. — B) 1 cos (y - B) 
cos(a— y) cos(B- y) 1 
is equal to 
(a) -1 (b) cos a cos В cos y 


(c) cos a+ cos В + cos ү (d) None of these 

If all elements of a third order determinant 
are equal to 1 or —1, then the determinant 
itself is 

(a) an odd number (b) an even number 

(c) an imaginary number (d) a real number 
The coefficient of x in the determinant 


(ex (sexy (1+х®% 
(Lexy (142% (14595 | is 
(143995 (12-395 (14.2) 
(a)4 (b) 2 
(c) 0 (d) -2 


Determinants 


45. If o, В be the roots of the equation (a) s^ (b? - 4ac) (b) (а+Ь + cy. (b^ - 4ac) 

ax? + bx c - Let S, = 0" + B" forn> 1 a а 
3 HS; 1+5, q) Ae (а) tb 9" 
Let A=|1+5, 14$ 1+6 a* 4 
1+ $5 1+ S3 1+ S4 
then A = 
Practice Test 
М.М : 26 Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
ko X40? t then the value of 5a + 4B + 3y - 26 + А = 
L. If| yf yer yes (a) -11 (b) 0 
ల్‌ ZU ZU (c) -16 (d) 16 
поа же 
=G-NO-a)@-x)[ T4542 hen 1 sin Ө 1 
(a) k=? (b)k=-1 A= pi? 1 స్ట E ;0«8«2nthen 
(c) & - 0 ()k=1 Eod 
2. If ff, («),8,@),h, (x), r = 1,2,3 (a) A-0 (b) A € (0, =) 
polynomials in x such that (c) Ae [- 1, 2] (d) A e [2, 4] 
fr (=) – 8, (а) =h, (а), т = 1, 2, 3 and n n+1 nt2 
Һе) fot) fato . Letf(x) = | "En die ч ас ы А 


Е (х) = | 8&@) g2) аз(х) 
hi(x) hal) Аз (x) 
then F’ (x) atx = ais 
(а) 1 (b) 2 
(c) 3 (d) None of these 


3. The largest value of а third order 
determinant whose elements are equal to 1 


or 0 is 
(a) 0 (b) 2 
(c) 4 (d) 6 
x? smx cosx 
4. Let f(x) -| 6 E. HM where p is 
p р р 
d? 
a constant. Then me {f (x)} at x = 0 is 
dx 
(a)p (b)p «p? 
(c)p+ p (d) independent of p 
x 2 я 
B.Let | 2 x 6|-ox + к +y +ёх+) 
x x 6 
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1 1 2 

Os Хх Сһ+1 స Cn 42 
where the symbols have their usual 
meanings. The f (x) is divisible by 
(a)n +љ+1 (b) (n+ 1)! 
(on! (d) none of these 


. Eliminating a, b, c, from 


b c 
boa” Cat = Rer 











(ә) | y 1 -у|=0 
-=z z 1 
(d) None of these 


. The system of equations 


x — y cos Ө+2 cos 20 = 0, 
-x cos Ө +y – 2 cos Ө = 0, 


x cos 20 - y со50 +2 = 0, 
has non trivial solution for Ө equals to 
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(a) 1/3 (b) x/6 2 3 
(c) 27/3 (d) 1/12 ү A(x) dx = — 16 where a, b, c, d are in A.P., 
` 10. Let A(x) = Ж) 7 о KU ఖీ and then the common difference of the A.P. is 
х+с xd x-bid equal to 
(а) +1 (b) +2 
(с) +8 (d) +4 
Record Your Score 
1.Firstattempt [| 
2. Second attempt నానా న్య) 
3. Third attempt 
Answers 
Multiple Choice -I 
1. (b) 2. (c) 3. (a) 4. (c) వ్‌, (a) 6. (b) 
7. (a) 8. (a) 9. (a) 10. (d) 11. (d) 12. (c) 
13. (a) 14. (b) 15. (b) 16. (d) 17. (c) 18. (b) 
19. (a) 20. (d) 21. (b) 22. (b) 23. (b) 24. (d) 
25. (d) 26. (c) 27. (d) 28. (b) 29. (c) 30. (d) 
31. (c) 32. (b) 
Multiple Choice -lI 
33. (a), (b), (c), (d) 34. (a), (b), (c), (d) 35. (a), (b) 36. (b), (e) 
37. (а), (b), (c) 38. (а), (b) 39. (а) 40. (с) 41. (0) 42. (а) 
43. (b) 44. (c) 45. (b) 
Practice Test 
1. (b) 2. (d) 3. (b) 4. (d) వ్‌, (a) 6. (d) 
7. (а), (c) 8. (b), (c) 9. (a), (b), (c), (d) 10. (b) 


PROBABILITY 


§ 7.1. Definition 





The probability of an event to occur is the ratio of the number of cases in its favour to the total number of 
cases (equally likely). 
౧౧౯ = P(E _ number of favourable cases 
= (8) total number of cases 
Remark : If a is the number of cases favourable to the event E, b is the number of cases favourable to 
the-event F, then odds in favourof Eare a: b and odds against of E are b: a 





А а 
In this case P(E) = ER 
and P(E) = — 
© a+b 


& P(E)+ P(E) = 1. 
0 < P(E) € 1 therefore maximum value of P(E) = 1 and the minimum value of P (E) = 0. 


§ 7.2. Type of Events: 


(i) Equally likely Events : The given events are said to be equally likely, if none of them is expected to 
occur in preference to the other. 
(ii) Independent Events : Two events are said to be independent if the occurrence of one does not 
depend upon the other. If a set of events E1, E2, ..., En for Independent Events. 
P (E1 A E26 Ёз A... © En) = P(E1)- P(E2) .... P (En) 
(iii) Mutually Exclusive Events : A set of events is said to be mutually exclusive if occurrence of one of 
them precludes the occurrence of any of the remaining events. 


If a set of events Е, E2, ... , En 
for mutually exclusive events. Here P (E1 ^ E20 .... Еп) = ф 
then P(E, о E20 ... о En) = P (E1) + P (E2) + P (E3) +.... + P (En) 


(iv) Exhaustive Events : A set of events is said to be Exhaustive if the performance of the experiment 
results in the occurrence of at least one of them 

If a set of Events Ёз, E2, ..., En then for Exhaustive Events 

P(A: о Ег о .... о En) = 1 

(у) Mutually Exclusive and Exhaustive Events : А set of events is said to be mutually exclusive апа 
exhaustive if above two conditions are satisfied. 

If a set of Events Ey, E», ....., En then for mutually exclusive and exhaustive events 

P(E, o E20... U En) = P(E) + P (E2) +... c P(En) = 1 

(vi) Compound Events : If E1, E», ... En are mutually exclusive and exhaustive events then, if E is any 

event 


Е) it P(E) >0 


n n 
P = У P(E Е) = ). 
(6) ey | es je త! P(E 
§ 7.3. Conditional Probability 
The probability of occurrence of an event Ёз, given that ౬2 has already occured is called the conditional 


m m Е 
probability of occurrence of Ёз оп the condition that ౬2 has already occured. It is denoted by Р | E | 
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C Ei P (E10 Ех) 
.е.. Bue фае Ету 
cz | P (E2) К స్ట 
§ 7.4. Baye’s Theorem or Inverse Probability : 
IITE, E2, ...., En are n mutually exclusive and exhaustive events such that 


P(E)»0 (0«i«n 
and E is any event, then for 1 << n, 


౧(౬ ౧| | 
p[ ఈ) _ Na 
LEJ E pep =) 
са mp Aoi Ек | 
Remark : We can visulise a tree structure here 
P(A) = р; P(B) = q; 
R` (T: 
AM rc EN ers ЭЦА д 
R^ TÁ p 
Рів = Pei Рв 8: E 
=? ! A~ 
If we are to find Бы Ga 
A И 
Р & | wego 0 
р; А 
P( 2) род) q Be 
జ 6 i 92 
(RJ T 


РЯ Je + РВ ee 
$ 7.5. Multinomial Theorem 


If a die has m faces marked 1, 2, 3, ..., m and if such n dices are thrown. Then the probability that the 


sum of the numbers on the upper faces is equal to ris given by 
ИР NET CSS dard 
the coefficient of x in ———— —7—— —— 
m 


87.6. Binomial Distribution 
Suppose a binomial experiment has probability of success p and that of failure q(p+q = 1), then 
probability of r success in a series of n independent trials is given by 
P(n = "Cp q'^'wherep-q- 1andr = 0, 1, 2,3, ..., n 


Remarks : 
(i) The probability of getting at least k success is 


n 
Pub = E "бур! 4" 
(ii) The probability of getting at most k success is 
k 
Р(0<г< №) = వం రో. m 
f= 


(iii) The mean, the variance and the standard deviation of binomial distribution are np, пра, Упра. 
Notation : If E; and E» are two events, then 
(i) E1 U E» stands for occurrence of at least one of E1, E2 
(ii) E1 ^ E2 stands for the simultaneous occurrence of Ёз, Ez. 
(iii) Æ or Е or Е stands for non occurrence. 
(iv) E ^ Ez stands for non occurrence of both E; and Ез. 
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§ 7.7. Expectation 


If p be the probability of success of a person in any venture and M be the sum of money which he will 
receive in case of success, the sum of money denoted by pM is called expectation. 


8 7.8. Important Results 


(i) If Е and Ep are arbitrary events, then 

(a) P (E1 O E2) = P(E) + P (E2) ~ P (E1 ^ Ег). 

(b) P (Exactly one of Е, E2 occurs) = P(E; т Ez) + P(E1 ^. Ep) 
P (E1) - P (E1 ^ Eg) + P (E2) - P (E1 ^ Ег) 
P (E1) + P (E2) - 2P (E1 ^ E2) 

= P(E, U E2) - P (E1 ^ E2) 

(с) P (Neither E1 nor E2) = P (Er ^ Eo’) = 1- P (E1 о Ep) 

(d) P (Ev U Eo’) = 1- P(E, Ер) 
(ii) If E1, E2, E3 are three events then 

(a) P (E1 O E2 U Ёз) = P(E1)+ P (E2) + P (E3) - P (E1 с\ E2) 

— P (E2 ^ Ез) – P (E3 ^ E) + Р(Е с\ Eo A Ёз) 


H 


(b) P (At least two of Ёз, Eo, Ёз occur) 
= P(E, ^a E2) + P(Eo E3) + P (Ез n Ey) – 2P (Ey a Eo е Ёз) 
(с) P (Exactly two of Е}, E2, Ёз occur) 
= P (E1 ^ Ер) + P (E2 8 Ез) +P (Ез ^n E1) - 8 AE с\ Е г Ез). 
(d) P (Exactly one of Ёз, E2, Ёз occur) 
= _P (E1) + P (E2) + P (E3) - 2P (Е ^ Ee) - 2P (Ех ^ Ез) - 2P (Ез ^ Ел) + 3P (E1 с\ E2 A Ез). 
(iii) If E1, E2, Es, ...., En are n events then 
(a) P(E o Bow .... о En) < P (E1) + P(E) + .... + P (En) 
(b) P (E1 n EA o En) > 1- P(E1) - P (E2) –.... - P (En). 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. For n independent events (a) 7/25 (b) 9/25 
Аге, P(A) = (1i 121,2, n. Тһе (c) 16/25 (d) 24/25 
probability that atleast one of the events 4. If the probability for A to fail in an 
occurs is examination is 0.2 and that for B is 0.3 then 
(a) 1/7 (b) 1/(n +1) the probability that either A or B fails, is 
(c)n/(n+ 1) (d) none of these (a) 0.38 (b) 0.44 

2. The probabilities that a student will obtain (c) 0.50 (d) 0.94 
grades A, B, C or D are 0.30, 0.35, 0.20 and 5. A box contains 15 transistors, 5 of which are 
0.15 respectively. The probability that he will defective. An inspector takes out one 
receive atleast C grade, is transistor at random, examines it for defects, 
(a) 0.65 (b) 0.85 and replaces it. After it has been replaced 
(c) 0.80 (d) 0.20 another inspector does the same thing, and 


3. The probabilitity that a teacher will give an, then ES does a third inspector. The 
unanounced test during any class meeting is probability that at least one of the inspectors 
1/5. If a student is absent twice, the finds a defective transistor, is equal to 


probability that he will miss at least one test, (a) 1/27 (b) 8/27 
is: (c) 19/27 (d) 26/27 
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10. 


11. 


12. 


13. 


. There are 5 duplicate and 10 original items in 


an automobile shop and 3 items are brought 
at random by a customer. The probability 
that none of the items is duplicate, is 

(a) 20/91 (b) 22/91 

(c) 24/91 (d) 89/9] 


. Three letters are written to three different 


persons and addresses on the three envelopes 
are also written. Without looking at the 
addresses, the letters are kept in these 
envelopes. The probability that all the letters 
are not placed into their right envelopes is 

(a) 1/2 (b) 1/3 

(c) 1/6 (d) 5/6 


. A man is known to speak truth in 75% cases. 


If he throws an unbiased die and tells his 
friend that it is a six, then the probability that 
it is actually a six, is 
(a) 1/6 
(c) 3/4 


(b) 1/8 
(d) 3/8 


. A bag contains 7 red and 2 white balls and 


another bag contains 5 red and 4 white balls. 
Two balls are drawn, one from each bag. The 
probability that both the balls are white, is 

(a) 2/9 (b) 2/3 

(c) 8/81 (d) 35/81 

A bag contains 5 red, 3 white and 2 black 
balls. If a ball is picked at random, the 
probability that it is red, is 

(a) 1/5 (b) 1/2 

(c) 3/10 (d) 9/10 

A single letter is selected at random from the 
word ‘PROBABILITY’. The probability that 
itis a vowel, is 

(a) 2/11 (b) 3/11 

(c) 4/11 (d) None of these 

10 bulbs out of a sample of 100 bulbs 
manufactured by a company are defective. 
The probability that 3 out of 4 bulbs, bought 
by a customer will not be defective, is : 


(а) 62 dap ^ (b) Суис, 
CEC Cg (a) (704 x ЄЛ C, 
Fifteen coupons are numbered 1, 2, 3, ..., 15 


respectively. Seven coupons are selected at 
random one at a time with replacement. The 


14. 


15. 


16. 


17. 


18. 


19. 
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probability that the largest number appearing 
on a selected coupon is atmost 9, is 

(a) (1/15 ) (b) (3/5 7 

(c) ( 8/15 y (d) None of these 

The probability that a man aged x years will 
die in a year is p. The probability that out of 
n men Mj, M, .., M,, each aged x, M, will 
die and be the first to die, is : 

(a) 1/n* (b) 1 - (1 - p)” 


1 1 п 
о ali-0-2^ 
n letters are written to n different persons and 
addreses on the n envelopes are also written. 
If the letters are placed in the envelopes at 
random, the probability that atleast one letter 


is not placed in the right envelope, is 


l TE 
a) l- (b) 1 2n 


РА 


EA 


t 
"o; 


1 
(с) 1 =a 
п 


Three athletes A, Band C participate in a 
race. Both A and B have the same probability 
of winning the race and each is twice as 
likely to win as C. The probability that B or 
C wins the race is 

(a) 2/3 (b) 3/5 

(c) 3/4 (d) 13/25 

A number is chosen at random from among 
the first 30 natural numbers. The probability 
of the number chosen being a prime, is 

(a) 1/3 (b) 3/10 

(c) 1/30 (d) 11/30 

Out of 13 applicants for a job, there are 8 
men and 5 women. It is desired to select 2 
persons for the job. The probability that 
atleast one of the selected persons will be a 
woman, is 


(a) 5/13 (b) 10/13 
(c) 14/39 (d) 15/39 
Two athletes A and B participate in a race 


along with other athletes. If the chance of A 
winning the race is 1/6 and that of B winning 
the same race is 1/8, then the chance that 
neither wins the race, is 

(a) 1/4 (b) 7/24 

(c) 17/24 (d) 35/48 


Probability 


20. 


21. 


22. 


23 


24. 


26. 


Three players А, В, C in this order, cut a pack 
of cards, and the whole pack is reshuffled 
after each cut. If the winner is one who first 
draws a diamond then C’s chance of winning 
is 

(a) 9/28 (b) 9/37 

(c) 9/64 (d) 27/64 

6 girls and 5 boys sit together randomly in a 
row, the probability that no two boys sit 
together, is : 











615! 616! 
(111 OT 
617! 517! 
(O5 111 (Dy Til! 


A mapping is selected at random from the set 
of all mappings of the set A = (1,2 ..., n} into 
itself. The probability that the mapping 
selected is bijective, is 


(b) + 
n 


Three letters are written to three different 
persons and addresses on the three envelopes 
are also written. Without looking at the 
addresses, the letters are kept in these 
envelopes. The probability that the letters go 
into the right envelopes, is 

(a) 1/3 (b) 1/6 

(c) 1/9 (d) 1/27 

An unbiased die with faces marked 1, 2, 3, 4, 
5 and 6 is rolled four times. Out of the four 
face values obtained, the probability that the 
minimum face value is not less than 2 and the 
maximum face value is not greater than 5, is 
(a) 1/81 (b) 16/81 

(c) 65/81 (d) 80/81 


. The probability of guessing correctly alleast 


8 out of 10 answers on a true-false 
examination, is 

(a) 7/64 (b) 7/128 

(c) 45/1024 (d) 175/1024 


The probability that the 13th day of a 


randomly chosen month is a second 
Saturday. is 

(a) 1/7 (b) 1/12 

(c) 1/84 (d) 19/84 


27. 


28. 


29. 


30. 


31. 


32. 


33. 
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A box contains cards numbered 1 to 100. A 
card is drawn at random from the box. The 
probability of drawing a number which is a 


square, is 

(a) 1/5 (b) 2/5 

(c) 1/10 (d) None of these 

An integer is chosen at random from the 


numbers 1,2, .., 25. The probability that the 
chosen number is divisible by 3 or 4, is 


(a) 2/25 (b) 11/25 
(c) 12/25 (d) 14/25 
Two players 4 and B throw a die alternately 


for a prize of Rs. 11/- which is to be won by 
a player who first throws a six. If A starts the 
game, their respective expectations are 

(a) Rs. 6; Rs. 5 (b) Rs. 7; Rs. 4 

(c) Rs. 5.50; Rs. 5.50 (d) Rs. 5.75; Rs. 5.25 

A three-digit number is selected at random 
from the set of all three-digit numbers. The 
probability that the number selected has all 
the three digits same, is 


(a) 1/9 (b) 1/10 
(c) 1/50 (d) 1/100 
In a college 20% students fail in 


mathematics, 25% in Physics, and 12% in 
both subjects. A student of this college is 
selected at random. The probability that this 
student who has failed in Mathematics would 
have failed in Physics too, is : 


(a) 1/20 (b) 3/25 
(d) 12/25 (d) 3/5 
A purse contains 4 copper and 3 silver coins. 


and a second purse contains 6 copper and 2 
silver coins. A coin is taken out from any 
purse. the probability that it is a copper coin. 
is 


(a) 3/7 (b) 4/7 
(c) 3/4 (d) 37/56 
Three of the six vertices of a regular hexagon 


are chosen at random. The probability that 
the triangle with three vertices is equilateral. 
is 


1 
(а) 5 (0) 


1 
(c) 10 (d) 5 
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34 


35. 


36. 


37. 


38. 


39. 


The probabilities of two events A and B are 
0-3 and 0-6 respectively. The probability that 
both A and В occur simultaneously is 0:18. 
Then the probability that neither A nor B 
occurs is 

(a) 0.10 (b) 0.28 

(c) 0-42 (d) 0:72 

One mapping is selected at random from all 
the mappings of the set А = (1,2, 3, ., n) 
into itself. The probability that the mapping 
selected is one to one is given by 


| + 
(a) EJ (b) nl 


(c) (ауу (а) None of these 
7 





n=l 
1 


Two persons each makes a single throw with 
a pair of dice. The probability that the throws 
are unequal is given by 





1 73 
(aba (b = 
о 6 
&1 
(с) == (9) None of these 
e 
If the mean and variance of a binomial 


variate X are 7/3 and 14/9 respectively. Then 
probability that X takes value 6 or 7 is equal 
to 





1 5 
(а) 729 (b) 529 

7 13 
(с) 729 (4) 729 


А bag contains a white апа b black balls. 
Two players A and B alternately draw a ball 
from the bag, replacing the ball each time 
after the draw. A begins the game. If the 
probability of A winning (that is drawing a 
white ball) is twice the probability of B 
winning, then the ratio a : b is equal to 

(а) 1:2 (b) 2:1 

(с) 1:1 (а) None of these 

One ticket is selected at random from 100 
tickets numbered 00, 01, 02, ..., 99. Suppose 
X and Y are the sum and product of the digit 
found on the ticket P (X= 7/У = 0) is given 


by 
(a) 2/3 (b) 2/19 
(c) 1/50 (d) None of these 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


Objective Mathematics 


Let X be a set containing n elements. Two 
subsets A and B of X are chosen at random 
the probability that A U B= X is 


(a) "C,/2" (b) 126% 

(с) 1.3.5. ... (2n – 1)/2" n ! (d) (3/4)" 

A natural number x is chosen at random from 
the first 100 natural numbers. The probability 


that r+? > 5015 


(a) 1/10 (b) 11/50 

(c) 1/20 (d) None of these 

If X and Y are independent binomial variates 
В (5, 1/2) and B (7, 1/2) then P(X+ Y=3) 
is 

(a) 55/1024 (b) 55/4098 

(c) 55/2048 (d) None of these 

A die is rolled three times, the probability of 
getting a larger number than the previous 
number each time is 

(a) 15/216 (b) 5/54 

(c) 13/216 (d) 1/18 

A sum of money is rounded off to the nearest 
rupee; the probability that round off error is 
at least ten paise 15 

(a) 19/101 (b) 19/100 

(c) 82/101 (d) 81/100 

Eight coins are tossed at a time, the 
probability of getting atleast 6 heads up, is 


EE 57 
(జ్యా (b) ба 

37 229 
(0) 256 (4) 256 


10% bulbs manufactured by a company are 
defective. The probability that out of a 
sample of 5 bulbs, none is defective, is 

(a) (1/2 (b) (1/10) 

(c) (9/10) (d) (9/10 

Of the 25 questions in a unit, a student has 
worked out only 20. In a sessional test of that 
unit, two questions were asked by the 
teacher. The probability that the student can 
solve both the questions correctly, is 

(a) 8/25 (b) 17/25 

(c) 9/10 (d) 19/30 


Probability 


48. 


49. 


л 
гә 


n 
ә 


54. 


The probability that at least one of the events 
AandB occur is 0:6. If AandB occur 
simultaneously with probability 0-2, then 
P(A)+P(B), where AandB аге 
complements of AandB respectively, is 


equal to 

(a) 0-4 (b) 0-8 

(c) 1:2 (d) 1-4 

Let A=({1,3,5,7, 9} and B= (2, 4, 6, 8}. 


An element (a, b) of their cartesian product 
A X В is chosen at random. The probability 
thata+b=9. is 
(a) 1/5 
(c) 3/5 


(b) 2/5 
(d) 4/5 


. Dialing a telephone number, a man forgot the 


last two digits and remembering only that 
they are different, dialled them at random. 
The probability of the number being dialed 
correctly is 
(a) 1/2 

(c) 1/72 


(b) 1/45 
(d) 1/90 


. If Aand В are any two events, then the 


probability that exactly one of them occurs. 
is 89 ч 

(a) P(ANB)+P(ANB) 

(b) P(AUB)+P(AUB) 

(c) P(A) + P (B) - P (A r^ B) 

(d) P (A) + P (B) - 2P (A ^ B) 


. A speaks truth in 60% cases and B speaks 


truth in 70% cases. The probability that they 
will say the same thing while describing a 
single event 1s 
(a) 0:56 
(c) 0:38 


(b) 0-54 
(d) 0-94 


. If the integers А and p are chosen at random 


between | to 100 then the probability that a 
number of the form 7" + 7" is dirisible by 5 is 


(a) 1/4 (b) 1/7 
(c) 1/8 (d) 1749 
If two events A and B are such that P (A) > 0 


and В (B) + 1, then P ( А/В ) is equal to 


MULTIPLE CHOICE -lI 


Each question. in this part, has one or more than one correct answer(s). For each question, write the letters 
a. b. c. d corresponding to the correct answer(s). 


61. 


A fair coin is tossed п times. Let X= the 
number of times head occurs. If 


„л 
„л 


60. 


=. ..1+4p l-p l-2p 
50. If <a 
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(a) 1 — P (A/B) 
t= РТА 
fey P(A WB) (a) 


P(B) 


(b) 1 - P ( AB) 
P(A) 
P(B) 


. A three digit number, which is multiple of 


11, is chosen at random. Probability that the 
number so chosen is also a multiple of 9 is 
equal to 
(a) 1/9 
(c) 1/100 


(b) 2/9 
(d) 9/100 





4 4 are probabilities 01 


three mutually exclusive events. then 


! l 1 2 
(а0)т&р&у (б)1®рР<х 


(с) +s р si (d) None of these 


. A box contains tickets numbered 1 to 20. 3 


tickets are drawn from the box with 
replacement. The probability that the largest 
number on the tickets is 7 is 

(a) 7/20 (b) 1 -(7/20Y° 

(c) 2/10 (d) None of these 


. Two numbers x and у are chosen at random 


from the set {1. 2. 3. ..... 30}. The probability 
that x^ — Y^ is divisible by 3 is 

(a) 3/29 (b) 4/29 

(c) 5/29 (d) None of these 


. A fair die is thrown until a score of less than 


five points is obtained. The probability of 
obtaining less than three points on the last 
throw is 

(a) 3/4 (b) 4/5 

(c) 5/6 (d) 1/2 

Seven digits from the digits 1. 2. 3. 4, 5, 6, 7. 
8. 9 are written in à random order. The 
probability that this seven digit number is 
divisible by 9 is 
(a) 2/9 

(c) 1/3 


(b) 1/5 
(c) 1/9 


P(X =4). Р(Х = 5) and P(X-6)arc in AP. 
then the value of л can be 


72 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


(a)7 (b) 10 
(c) 12 (d) 14 
A and B are two events, the probability that 


exactly one of them occurs is given by 

(a) P(A) + P (B) - 2 (А ^B) 

(b) P(A U В) -P (A A B) 

(c) P (A^) + P(B’) - 2P (4౧ B^) 

(d) P (A A B^) + P (A' г В) 

A wire of length / is cut into three pieces. 
What is the probability that the three pieces 
form a triangle ? 


(a) 1/2 (b) 1/4 

(c) 2/3 (d) None of these 
Suppose X is a binomial variate 
В (5, p and P (X= 2) = Р(Х = 3), then p is 
equal to 

(a) 1/2 (b) 1/3 

(c) 1/4 (d) 1/5 

A bag contains four tickets marked with 112, 


121, 211, 222 one ticket is drawn at random 
from the bag. Let E, (1— 1, 2, 3} denote the 
event that :th digit on the ticket is 2. Then 

(a) E, апа E; are independent 

(b) E, and E; are indepndent 

(с) E; and Е, are independent 

(d) E,, Е,, Ез are independent 

A bag contains four tickets numbered 00, 01, 
10, 11. Four tickets are chosen at random 
with replacement, the probability that sum of 
the numbers on the tickets is 23 is 


(a) 3/32 (b) 1/64 
(c) 5/256 (d) 7/256 
A natural number is selected at random from 


the set X= (x/1 <x < 100). The probability 
that the number satisfies the inequation 


x — 13x < 30, is 


(a) 9/50 (b) 3/20 
(c) 2/11 (d) None of these 
Two integers x andy are chosen, without 


replacement, at random from the set 
(x/0 € x € 10, x 1s an integer] the probability 
that! x — yi 5 15 


87 89 
(2151 © тә 
2-2 ка) 101 


121 121 
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70. 


71. 


72. 


73. 


74. 


75. 


Objective Mathematics 


The adjoining Fig. gives the road plan of 
lines connecting two parallel roads 
AB and A,B,. A man walking on the road AB 
takes a turn at random to reach the road A;B}. 
It is known that he reaches the road A,B, 
from O by taking a straight line. The chance 
that he moves on a straight line from the road 
AB to the A,B, is 


(a) 0-25 (b) 0-04 
(c) 0-2 (d) None of these 
If a e [- 20,0], then the probability that the 


graph of the function y= 16x +8 (а + 5) 
x— 7а – 5 15 strictly above the x-axis is 


(а) 1/2 (b) 1/17 
(c) 17/20 (d) None of these 
Two distinct numbers are selected at random 


from the first twelve natural numbers. The 
probability that the sum will be divisible by 3 


iS 


(a) 1/3 (b) 23/66 
(c) 1/2 (d) None of these 
If A and B are independent events such that 


0< P(A) < 1, 0 < P (B) < 1 then 

(a) A, B are mutually exclusive 

(b) A and B are independent 

(c) A, B are independent 

(d) P (A/B) + P (A/B) = 1 

Given that x €e [0, 1] and y e [0, 1]. Let A be 
the event of (x, y) satisfying у? <x апа B be 
the event of (x, y) satisfying x« y, then 

(a) P (A ^ B) =i (b) A, B are exclusive 
(c)P(A)=P(B) (Ф) P (B) <P (A) 

The probability that out of 10 persons, all 
born in April, at least two have the same 


birthday is 
ЁЛ; eo 
(a) Go? (b) 1- 30! 
(30) — Cio 
(с) ———p—_ (d) None of these 
(30) 
A pair of fair dice is rolled together till a sum 


of either 5 or 7 is obtained, the probability 
that 5 comes before 7 is 

(a) 0-2 (b) 0-3 

(c) 0-4 (d) 0-5 


Probability 


76. 


77. 


78. 


79. 


A second order determinant is writeen down 
at random using the numbers 1, -1 as 
elements. The probability that the value of 
the determinant is non zero is 


(a) 1/2 (b) 3/8 
(c) 5/8 (d) 1/3 
A five digit number is chosen at random. The 


probability that all the digits are distinct and 
digits at odd place are odd and digits at even 
places are even is 


(a) 1/25 (b) 1/75 
(c) 1/37 (d) 1/74 
A natural number is selected from 1 to 1000 


at random, then the probability that a 
particular non-zero digit appears at most 
once is 


(a) 3/250 (b) 143/250 
(c) 243/250 (d) 7/250 
If A and B are events at the same experiments 


with P(A) = 0:2, P (B) = 0.5, then maximum 
value of P (A' r^ В) is 

(a) 1/4 (b) 1/2 

(c) 1/8 (d) 1/16 


80. x,, х, хз, ..., X59 are fifty real numbers such 


81. 


82. 


that x,<x,,, for r21,2,3,.,49. Five 
numbers out of these are picked up at 
random. The probability that the five 
numbers have x9 as the middle number is 


3l 3 
206, T oc, °C} hà 9с 
feum gee 
wien C: 


19 31 
Сх C4 
50 — 
es 


(a) (b) 


(c) (d) None of these 


If AandB are two events such that 
P (A) = 1/2 and P (B) = 2/3, then 

(а) P (A ‹ B) > 2/3 

(b) P (A NB’) < 1/3 

(с) 1/6 < P (A ^A В) < 1/2 

(d) 176 < P(A’ ^ В) < 1/2 

For two events A and B, if 
P(A)-P(A/B)-1/4 and Р(В/А) = 1/2, 
then 

(a) A and B are independent 

(b) A and B are mutually exclusive 

(c) P (A’/B) = 3/4 

(d) P (B’/A’) = 1/2 


83. 


84. 


85. 


86. 


87. 


88. 
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A student appears for tests I, II and HI. The 
student is successful if he passes either in 
tests I and II or tests I and IIL The 
probabilities of the student passing in tests I, 
IL III are p,q and 1/2 respectively. If the 
probability that the student is successful is 
1/2 then 

(a) p=1,q=0 

(c) p = 3/5, 4= 2/3 
(d) there are infinitely many values of p and q. 
A bag contains 14 balls of two colours, the 
number of balls of each colour being the 
same. 7 balls are drawn at random one by 
one. The ball in hand is returned to the bag 
before each new drawn. If the probability 
that at least 3 balls of each colour are drawn 
is p then 


(b) p =273, 4 = 1/2 


1 
(а)р> 
za 


(౭౬! p<; 


All the spades are taken out from a pack of 
cards. From these cards; cards are drawn one 
by one without replacement till the ace of 
spades comes. The probability that the ace 
comes in the 4th draw is 


(a) 1/13 (b) 12/13 
(c) 4/13 (d) None of these 
Let X be a set containing n elements. If two 


subsets A and B of X are picked at random, 
the probability that A and B have the same 
number of elements is 


1 
a> (02 
Vn 
n 
(c) 1.3.5 (2n — 1) (d) 3 
2".n! 
A die is thrown 2n+1 times, ne N. The 


probability that faces with even numbers 
show odd number of times is 


2n+1 1 
(а) 2943 (b) less than 5 


(c) greater than 1/2 (d) None of these 





If E and F arc the complementary events of 
the events E and F respectively then 

(a) P(E/F)+ P(E/F)=1 

(b) P (E/F) + P(E/F)=1 








74 Objective Mathematics 
(c) P ( EZF) +P (E/F) =1 90. Three six faced fair dice are thrown together. 
(d) P(E/F)+P(E/F)=1 The probability that the sum of the numbers 

89. A natural number x is chosen at random from appearing on the dice is k (3 < k < 8) is 
the first one hundred natural numbers. The (a) (k — 1) (kK-2) (b) k (k — 1) 
on (x — 20) (x — 40) : 432 432 
probability that i mA EET e 30) 601 m 2 
(a) 1/50 (b) 3/50 (б) “бох (0) 225 
(с) 7/25 (а) 9/50 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. A four digit number (numered from 0000 to (a) no two boys sit together 
9999) is said to be lucky if sum of its first (b) no two girls sit together 
two digits is equal to sum of its last two (c) boys and girls sit alternatively 
digits. If a four digit number is picked up at (d) all the boys sit together 
random, the probability that it is lucky 6. The probabilities of different faces of a 
number is biased dice to appear are as follows : 
uL E 
E ae (аууз? Probabilit 0-32 | 0-21 |015 005 0.17 
2. A number is chosen at random from the The dice is thrown and it is known that 
cuppa Oie SE By seing the er 2 either the face number 1 or 2 will appear. 
man will laugh if product of the digits is 12. Then the probability of the face number 1 
If he chosen three numbers with Срба 
replacement then the probability that he 
శ : (a) 5/21 (b) 5/13 
will laugh с опсе 15 (с) 7/23 (d) 3/10 
(a)1—| 31 5 (b) 1- ( 43 \ | 7. А card is selected at random from cards 
| 45 j | 45 numbered as 00, 01, 02, ...,99. An event is 
ay ть [42 | (1-4 / 41 З said to have occured. If product of digits of 
| 43 | 45 | the card number is 16. If card is selected 5 
3. If X follows a binomial distribution with times with replacement each time, then the 
parameters n=8 and р=1/2 then probability that the event occurs exactly 
p(|x-4|<2)= స Si 
(a) 121/128 (b) 119/128 5 7 3 
(c) 117/128 (d) 115/128 (a) Cs|- TET j 5 | 
4. Two numbers లీ апа с are chosen at random 5s. ( 3 ¥( 97 ¥ 
(with replacement from the numbers 1, 2, 3, (b) C4 | 100 | | 100 | 
4, 5, 6, 7, 8 and 9). The probability that а క్ర క ^ 
x? bx +с> 0forallx e Ris MEO (500) 
(а) 17/123 (Ь) 32/81 2 
(c) 82/ 125 (d) 45/143 (d) 20 (0- 03»? (0:97) 


л 


. Suppose п boys апа m girls take their seats 
randomly round a circle. The probability of 


their sitting is us TIC)? when 


= Let A, B, C be three mutually independent 
events. Consider the two statements 
S, and Sy. 


Probability 


S,:A апа BUC are independent 
So : A and BOC are independent then 
(a) Both 8; and Sg are true 
(b) Only S, is true 
(c) Only Sg is true 
(d) Neither 5; nor S? is true 

9. Sixteen players P; Р». ..., Ру play in a 
tournament. They are divided into eight 
pairs at random. From each pair a winner 
is decided on the basis of a game played 
between the two players of the pair. 
Assuming that all the players are of equal 
strength, the probability that exactly one of 
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the two players Р; апа Р» is among the 
eight winners is 


(a) 4/15 (b) 7/15 
(c) 8/15 (d) 17/30 

10. The probabilities that a student in 
Mathematics, Physics and Chemistry 


area, Bandy respectively. Of these 
subjects, a student has a 75% chance of 
passing in at least one, a 50% chance of 
passing in at least two, and a 40% chance of 
passing in exactly two subjects. Which of 
the following relations are true ? 

(a) +В + y - 19/20 

(b)a-B-y-27/20 










(c) oy = 1/10 (d) aBy= 1/4 
Record Your Score 
Max. Marks 
1. First attempt [Tee Cen nag] 
2. Second attempt [|t "rapit + 
3. Third attempt [must be 100% | 
Answers 
Multiple Choice —! 
1. (с) 2. (b) 3. (b) 4. (b) వ్‌. (c) 6. (c) 
7. (b) 8. (d) 9, (c) 10. (b) 11. (b) 12. (d) 
13. (b) 14. (d) 15. (d) 16. (b) 17. (a) 18. (d) 
19. (c) 20. (b) 21. (c) 22. (d) 23. (b) 24. (b) 
25. (b) 26. (c) 27. (c) 28. (c) 29. (a) 30. (d) 
31. (d) 32. (d) 33. (c) 34. (b) 35. (c) 36. (d) 
37. (b) 38. (c) 39. (b) 40. (d) 41. (d) 42. (a) 
43. (b) 44. (d) 45. (c) 46. (d) 47. (d) 48. (c) 
49. (a) 50. (d) 51. (a) 52. (b) 53. (c) 54. (c) 
55. (a) 56. (d) 57. (d) 58. (d) 59. (d) 60. (d) 
Multiple Choice -ll 
61. (a), (d) 62. (a), (b), (c), (d) 63. (b) 64. (a) 65. (a), (b), (c) 
66. (a) 67. (b) 68. (c) 69. (c) 70. (d) 71. (a) 
72. (b), (c), (d) 73. (a) 74. (c) 75. (c) 76. (a) 77. (b) 
78. (c) 79. (b) 80. (b) 81. (aj, (b), (c), (d) 82. (a), (c), (d) 
83. (a), (b), (c), (d) 84. (a) 85. (a) 86. (a, c) 87. (d) 
88. (a, d) 89. (d) 90. (a, c) 
Practice Test 
1. (c) 2. (b) 3. (b) 4. (b) 5. (a), (b), (c) 6. (a) 
7. (b), (d) 8. (a) 9. (c) 10. (b), (c) 


LOGARITHMS AND THEIR PROPERTIES 





1. Definition : eis the base of natural logarithm (Napier logarithm). 





1.е., in x loge х 
and logio eis known as Napierian constant 
ie., 10010 e = 0.43429448 ... 
бы; uem \ 
In x = 2-303 10010 x Since in x= 10010 x. loge 10 = eae - 2:30258509 ... 


2. Properties : 

(i) а= х= Іодех= К; а> 0, а 1, х>0 (ii) а= ех", a>0 

(il) п! (№) =2nnit+ Іп (х); x40, і= У 1,х>0 (iv) 1004 (mn) = Іода m+ logan; а> 0, 221, т п> 0 
(v) loga( т/п) = 1004 т – Іодап; а> 0, 241, т, п> 0 

(мі) loga (1) = 0; а> 0, az 1 (vii) Іодаа= 1; а> 0, аж 1 

(viii) loga (т)! = пода (т); а>0, а 1, т>0 (іх) a9? = (х) (9); b+ 1; a, b, xan positive numbers. 





(х) a9 = х а>0, a#1,x>0 (xi) 1080 (X) -| ES 3 | ; a+ 1, bz 1; a, b, xare positive numbers. 
а 
(xii) loga" (x) = loga (X);a>0,a#1,x>0 (xiii) loga (x)°* = 2k logal x1; x» 0, «zu; a»0, a 1 


(xiv) loga” (3) = 9. 0да! 09:x»0,kz0:a»0,az1 


(xv) loga (х2) # 2 loga (x) Since domain of loga (X^) is R ~ (0) 
and domain of loga (x) is (0, оо) are not same and for x « 0, loga x is imaginary. 
(xvi) loga x» 0 if either x» 1, a» 10r0«x«1,0«a«1 
(xvii) loga x < O if either x» 1, 0«a«10r0«x«1,a»1 
(xviii) ода (X) > loga (y) then x» yif a» 1 and x« yifOca«1 
(xix) f a» 1,loga(x) «ke 0«x«a* — andloga(9» ke x» aX 
(хх) 106461, юда (х) «ke x»a* — andloga(o0» ke 0«x«a* 
(xxi) If ах = a" then the following case hold : 
(i) x and y can be any integer if a= 1 (ii) x and y can be any even integer if a=- 1 
(iii) x and y can be any real number if a = 0 (iv) х= yif az 0, – 1, +1. 
MULTIPLE CHOICE-1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d which ever is appropriate. 


1. If A = log, log; log, 256 + 2 logyz 2 then A = (a) 0 . ' (b)l 

(a) 2 (b)3 (c) log 2 (d) log 3 

(c) 5 (d)7 3. For y = log, x to be defined ‘a’ must be 
2 7 log | " +5 log [2 \+ 3 log (8 (a) any positive real number 

is equal to Y 5 (b) any number (c)>e 


(d) any positive real number | 
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4. If log) 3 = 0-477, the number of digit in 3^ is (a) xyz (b) abc 
(a) 18 (b) 19 om | id) ; 
(с) 20 (4) 21 13. 


1+10 ее а ca ТО ab 
5. If х= 1063 5, y = 10817 25, which one of the Ba gb ర్‌ం 


following is correct ? (a) 0 (b) 1 

(a)x<y (b) x=y (02 (d) 3 

(c) x» y (d) None of these 14. jf (4)^&? + (9) 4 = (19) 95:95 then x= 
6. The domain of the function V(logy.5 x) is (a) 2 (b) 3 

(a) (1, =) (b) (0, =) КН DES 

(c) (0, 1] (d) (0-5, 1) 15. If x, y, z are in G.P. and a = b = c^ then 


(a) log, a=log.b  (b)log, b=log, 6 


7. The number log, 7 is 
(с) log, c=log,a (d) log, b=2 log, с 





























(a) an integer (b) a rational number 
(c) an irrational number 16. 1f 2 (y+z-x) у (Z+x-y) z (x*y-2) 
(d) a prime number з log x log y log z 
8. The value of then xy! = гу = 
ОЗЕРЕ СЗУ ae (a) zx. (b) y 
logn login 10843 n (c) xy (d) xy" 
ume 2 In (b) m n 17. If log; 2, log; (2° — 5), log; (2^ – 7/2) are in 
© A.P. then x= 
ore (d (a) 1 (b)2 
10542 n log п! (c) 3 (d) 4 
9. 10810 tan 1° +10810 tan 2+ К + logio tan 89° = e de ШРЕК: 77 
(a) 0 (b) 1 18. Ify= a 0, and ₹= 417 mi then x= 
(c) 27 (d) 81 (a) al *log,z (b) UE log,z 
10. If log; 27 = а then log, 16 = LES ] 
న్‌ 3 10р. 2 2—log, z 
@2(2=4) (з (5 А (gems QU К 
3+a | {3+a 10 е? 
కో = 19. Iflogg b =3 > then b= 
()4[ 2-5 os эе 
( | 3+a | (a)2 (b) 8 
11. log; log; “7 *(7 V7) = (c) 32 (d) 64 
(a) 3 log; q (b) 3 log; » 20. ч log; (x = 1) < 10800 (x а 1) then x lies in 
i ] 
(c) 1-3 log, 2 (d) 1-3 log, 7 the interva 
log x lo; y 1092 : А (టా D 
12. i—-—RY. DES then x", yz = (c) (2, >) (d) None of these 


b-c c-a a- 
MULTIPLE CHOICE-II 
Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


21. The value of 3&5 _ 5183 js 23. If х= у = 28 then 3, 310894 3log, y, 
(a) 0 (b) І 7 log,z are in 
(c)2 (d) None of these (a) A.P. (b) G.P. 

22. The value of log, a. log, b. log, c. log, d is (c) H.P. (d) A.G.P. 
(а)0 у ated If క + >x then x be 








(c) log 1 (d) 1 2% logan logan 
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(a) 2 (b) 3 (2-2 (b) -1 
(c) T (d) None of these (c) 0 (d) 1 
log;x log;y 10822 3.2 log lgb 1 
28. ПО: ЗАБ ind y z= l then k= ORAL _ lake „026 
4 6 3k y 28. If [Ed cene De Ih then 
(a) -8 (b) -4 * a +e pe PEL = 
(0౦ (d) log; | 556 | (a) 0 (b) 1 
/ (c)atb+e (d) log, a. log, b log, c 
26. If In| ар (metn? \ then $42 = లాయ 1 
+ Jul 2 | b a 29. If log; (5 + 4 log; (x — 1)) = 2, then x = 
(a) 1 (b) 3 (a) 2 (b) 4 
(c) 5 (d)7 
(c) 8 (d) log, 16 
27. If n = 1983 ! then the value of 8 
| | 1 1 30. (2౦8 + 385 = 27 then x= 
ta "К Leak AL 
logan logan 1087 1021983 л (a)2 (b) 4 
is equal to (c) 8 (d) 16 
Practice Test 
M.M.:10 Time 15 Min. 
(A) There are 5 parts in this question. Each part has one or more than one correct answer(s). 
[5 x 2 = 10] 
1. The interval of x in which the inequality (a) 2 (b) 4 
51/4 log x ` 5х1/5 logs x (c) 6 (d) 8 
aun 248 4. The solution of the equation 
(а) (0,5 "^ 7] (b) [5° ^,*9) log; logs (Vx +5 + Nx) = 0 is 
(c) both (a) & (b) (d) None of these (a) 1 (b) 3 
2. The solution set of the equation (с) 4 (d) 5 
log, 2 logo, 2 = log4, 2 is 5. The number of solutions of 
(i 9,271 — ((1/2,2| log, (х - 1) = logg (x - 3) is 
(с) | 1/4, 2? | (d) None of these ч 7 = ^ 
3. The least value of the expression 
2 log1o x = log, 0-01 is 
Answers 
Multiple Choice –1 
1. (c) 2. (c) 3. (d) 4. (c) 5. (c) 6. (c) 
7. (c) 8. (a) 9. (a) 10. (c) 11. (c) 12. (a) 
13. (b) 14. (c) 15. (a) 16. (a) 17. (c) 18. (c) 
19. (c) 20. (c) 
Multiple Choice -Il 
21. (a) 22. (a), (c) 23. (a) 24. (a) 25. (a), (d) 26. (d) 
27. (d) 28. (b), (d) 29. (b) 30. (d) 


Practice Test 
1. (c) 2. (a) 3. (b) 4. (c) 5. (b) 


MATRICES 


IMPORTANT DEFINITIONS, FORMULAE AND TECHNIQUES 





§ 9.1 Definition 


An mx n matrix is usually written as 


ап di2 ... ап 
421 422 ... ап 
ат атг ౨౨౨ атп 


where the symbols aj represent any numbers (a; lies in the Аһ row (from top) and jth column (from left)). 
Matrices represented by [ ], (), !! Il 
Note: If two matrices A and B are of the same order, then only their addition and subtraction is 
possible and these matrices are said to be conformable for addition or subtraction. On the other 
hand if the matrices A and B are of different orders. then their addition and subtraction is not 
possible and these matrices are called non-conformable for addition and subtraction. 


§ 9.2 Various Kinds of Matrices 


(i) Idempotent Matrix : A square matrix A is called idempotent provided it satisfies the relation A? - A. 

(ii) Periodic Matrix : A square matrix A is the least positive integer for which A** = A, then kis said to 
be period of A. For k= 1, we get A? = A and we called it to be idempotent matrix. 

(iii) Nilpotent Matrix : A square matrix A is called Nilpotent matrix of order m provided it satisfies the 
relation AK- 0 and A^ ! + 0, where kis positive integer and 0 is null matrix and శ is the order of the nilpotent 
matrix A. 

(iv) Involutory Matrix : A square matrix A is called involutory provided it satisfies the relation A? = |, 
where l is identity matrix. 

(v) Symmetric Matrix : A square matrix will be called symmetric if for all values of i and j, ie., ау = ај ог 
A’=A 

(vi) Skew Symmetric Matrix : A square matrix is called skew symmetric matrix if (i) ау = — aj for all 
values of i and j. (ii) All diagonal elements are zero, or A’ = - A. 

Note : Every square matrix can be uniquely expressed as the sum of symmetric and skew symmetric 
matrix. 


бө» =i (A+A’)+ - (A-A), where i (A + А’) and i (A - A) 


are symmetric and skew symmetric parts of A 

(vii) Orthogonal Matrix : A square matrix A is called an orthogonal matrix if the product of the matrix A 
and its transpose A' is an identity matrix. 
ie., AA’ =1 

Note (i) If AA’ = / then А! = А’ 

Note (ii) If A and B are orthogonal then AB is also orthogonal. 
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(viii) Complex Conjugate (or Conjugate) of a Matrix : if a matrix A is having complex numbers as its 
elements, the matrix obtained from A by replacing each element of A by its conjugate (at ib = a+ ib) is 
called the conjugate of matrix A and is denoted by A. 


(ix) Hermitian Matrix : A square matrix A such that A’ = A is called Hermitian matrix, provided aj = aj for 
all values of ѓапа jor A? = A. » 

(х) Skew-Hermitian Matrix : A square matrix A such that А’ =— A is called skew-hermitian matrix, 
provided aj = – aj for all values of j and j or А = — A. 


(xi) Unitary Matrix : A square matrix A is called a unitary matrix if AA? = I, where 115 an identity matrix 
and A? is the transposed conjugate of A. 

Properties of Unitary Matrix 

(i) If A is unitary matrix, then A’ is also unitary. 

(ii) If A is unitary matrix, then A’ ‘is also unitary. 

(iii) If A and B are unitary matrices then AB is also unitary. 


§ 9.3 Properties of adjoint A 


(a) If A be n rowed square matrix then 
(adj A) A= A (adj A) ZI AI. In 

i.e., the product of a matrix and its adjoint is commutative. 

Deductions of a: 

Deducation 1. If A is n rowed square singular matrix then 

(adj A) A = A (adj A) = 0 (null matrix) 

since for singular matrix, | Al =0. 

Deduction 2. If A is n rowed square non-singular matrix, then 

lad А1=1А 17 ! 

since for singular matrix, | А | = 0. 

(b) Adj (AB) = (Adj В). (Adj A) 

(с) (Adj A)’ = Adj A’ 

(d) adj (adj A) 21 AI^7 2 A, where Ais а non-singular matrix. 


2 
(е)! (Adj (Ad) A) | 21A 1°" , where A is a non-singular matrix. 
(f) Adjoint of a diagonal matrix is a diagonal matrix. 
(g) det (nA) = n" det (A) 
Note : Inverse of a non-singular diagonal matrix : 


a 00 
If A:|O b Oj|suchthat| Al zO 

0 0 € 

100 

a 
m 1 

А = 0 Б 0 

bor 

с 


§ 9.4 Types of Equations 


(1) When system of equations is non-homogeneous : 
(i) If | A = 0, then the system of equations is consistent and has a unique solution give by X= A^ ! B. 
(ii) If | Al = 0 and (adj А). B = 0, then the system of equations is inconsistent and has no solutions. 


(iii) If | A | = 0 and (adj A) - B = О then the system of equations is consistent and has an infinite number 
of solutions. 


(2) When system of equations is homogeneous : 
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(i) If | A | #0, the system of equations have only trivial solution and it has one solution. 

(ii) If | Al 2 0, the system of equations has non-trivial solution and it has infinite solutions. 

(iii) If No. of equations « No. of unknowns, then it has non trivial solution. 

Note : Non-homogeneous linear equations also solved by cramer's rule this method has been discussed 
in the chapter on determinants. 

8 9.5 Rank of Matrix 

The rank of a matrix is said to be rif 

(i) If has at least minors of order ris different from zero. 

(ii) All minors of A of order higher than r are zero. 

The rank of A is denoted by p (A). 

Note 1. The rank of a zero matrix is zero and the rank of an identity matrix of order n is n. 

Note 2. The rank of a matrix in echelon form is equal to the number of non-zero rows of the matrix. 

Note 3. The rank of a non-singuiar matrix (! A | z 0) of order n is n. 


8 9.6 Types of Linear Equations 


(1) Consistent Equations : If Rank of A = Rand of C 
(i) Unique Solution : Rank of A = Rank of C= n 


where n - number of unknowns 
(ii) Infinite Solution : Rank of A = Rank of C=r 
where r«n 


(2) Inconsistent Equations: /6., no solutions. 
Rank of A Rank of C. 


MULTIPLE CHOICE -lI 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. Let A and B be two matrices, then (c) 5 (d)1 
(a) AB - BA (b)AB + BA & Ё EHE d 
(c) AB < BA (d) AB > BA '12 SIS 1-3 
2. Let A and B be two matrices such that (а) х= 3,у=-1 (Ы) x=2,y=5 
тт 0, АВ = 0, then equation always implies (c)x-lry=-1 (@х=-1,у=1 
that 
(a) B=0 (b)B #0 7. Given A= H M | | , which of the following 
(c)B=-A (d) B= A’ 


result is true ? 
(a) A? 21 (b) A^ 2-I 
(c) A^ = 2I (d) None of these 


- With 1 @, టే as cube roots of unity, inverse 
of which of the following matrices exists ? 


3. In matrices : 
(а) (A + B! = A? + 2AB + B? 
(b) (A + B! = A? + В? 8 
(с) (A + B? = A? + 2AB + В? 


(d) (А + BY = A“ + 2ВА + В | o 2 క 
4. The characteristic of an orthogonal matrix A (a) 2 (b)} 9 
m о о 1 o 
ళ్‌ - 2 
(a) А Ac (D A- A lly ofo ri (d) None of these 
(c) А’. A! 2I e» A-A’=] x: 


4 0 
5. The rank “| 0 3 is equal to 
0 0 


9. If A is an orthogonal matrix, then A! equals 
(a) 4 " 3 
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10. 


11. 


13. 


14. 


15. 


(a) A (b) A’ 

(c) A? (d) None of these 
2 3 4 

IfA:=| 5 -3 8 |, then trace of A is, 
9 2 16 

(a) 17 (b) 25 

(c) 8 (d) 15 


If A is a square matrix of order n x n, then 
adj (adj A) is equal to 


(a) AI A (b IA ITTA 
(c) AI? A (d) AI? A 
* If A is a square matrix, then adj AU (adj A) 
is equal to 
(а) 21A1 (b) 21A 11 
(c) Null (d) Unit matrix 


If A = [а х„ is a matrix of rank r, then 
(a)r=min (m,n)  (b)r» min (m, n) 
(c)r€ тіл (т, п) (d) None of these 
If A is an orthogonal-matrix, then 


(а) 1А 1=0 (Б)ТА 1=+1 
(с) ТА 1=+ 2 (а) None of these 
వ్య 3* 
The matrix 1 2 3 |15 
-1 -2 -3 
(a) idempotent (b) nilpotent 
(c) involutory (d) orthogonal 


16. Matrix theory was introduced by 


17. 


(a) Cauchy-Riemann 
(b) Caley-Hamilton 


(c) Newton 
(d) Cacuchy-Schwar 
a 0 0 
IfA=|0 b O|thenA ! = 
00 c 
a 0 0| a 0 0 
(а) 0 b 0 (b)} 0 ab 0 
|9 0 c 0 0 ac 
l/a O0 0 —a 0 0 
(с) 0 1/86 0 |(а| 0 -b O0 
0 0 1/06 0 0 -c 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 
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ans отно 
IfA=| 2 1 -2 |then adj A= 
2o =) 1 
(а) А (b) A’ 
(c)3 A (d) 3 AT 
The matrix : ы is the matrix reflection in 
the line 
(a)x=1 (b)x+y=1 
(с)у—1 (9) х=у 
If І, is the identity matrix of order л, then 
(Ey ә 
(а) does not exist (క్‌ 
(c) 0 (d) n L, 
2-2-4 
IfA=|-1 3 4 Jis an idempotent matrix 
Dee De x 
then x = 
(a) -5 (b) -1 
(c) -3 (d) -4 
If A is non-singular matrix, then Det (A ! = 
(a) Det | £ | (b) ] 7 
oA у Det (А7) 
fil) 1 
(с) Det | | (@ те (А) 
1 -3 -4 
The matrix | — 1 5  4|[isanilpotent 
] -3 -4 
matrix of index 
(a) 1 (b) 2 
(c) 3 (d) 4 


If A is a skew-symmetric matrix, then trace 
of A is 
(a) —5 
(c) 24 


(b) 0 
(d) 9 
1 


If the matrix A = &| m 


D. j 
[is unitary, then 
ia 


a= 

(a) -2 (b) -1 

(c) 0 (d) 1 
1 2 2 

If3A=|2 1 -2 |ап AA'- I, then 
x 2 y 
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27. 


28. 


(а)—5 (b) -4 
(с) -3 (d) 2 
The sum of two idepotent matrices A and B 
is dempotent if AB = BA = 


(a) 4 (b) 3 

(c)2 (9) 0 
bore 3 

The rank of} 2 4 6 |is equal to 
3, O09 

(a) 1 (b) 2 


MULTIPLE CHOICE-II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


31. 


32. 


33. 


34. 


35. 


13.7. | 
IfA-| ! 1 1 реп 

i d 1 

^ 4 1 
(а) А”=9А (b) A` = 27 А 
(c)A+A= А? (dA ! does not exist 
A 4 х+2 |. Р 

А -| ria or | is symmetric, then x 
(a) 3 (b) 5 
(c)2 (d) 4 
Let a,b,c be positive real numbers. The 


following system of equations in x, y and z 
3 i 


2 2 „2 жо 2 

S422 52] 72-21, —-M47. 
D 2 s 2 2 , 

a P ‹ а? b С ar b? 
? 

+25 = 1 has 

e 


(a) no solution 

(b) unique solution 

(c) infinitely many solutions 
(d) finitely many solutions 


8 -6 2 

If the matrix A =| – 6 7 —4 |іѕ singular, 
2 -4 À 

then А = 

(a)3 (b) 4 

(c) 2 (d) 5 

If A is a 3х3 matrix and det (3 A) 


=k {det (A)}, k= 
(а) 9 
(с) 1 


(b) 6 
(9) 27 


29. 


30. 


38. 


39. 


40. 
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(c)3 (d) None of these 
If A, B, С аге non singular n X n matrices, 
then (АВС)! = 


(aa hp СУУТА సగర ТВ” AS 
Ga Ca OB С తో 
If A?) -A- I20,thenA = 
(a) A -I (b I-A 
(c) I- A (d) None of these 


cosx sinx 0 
. IfA=| -sinx cosx 0 |=f(x), thenA '= 
0 0 1 
(a) f C х) (b) f (x) 
(c) -f (x) (d) - f (- x) 
. For all values of A, the rank of the matrix 
1 4 5 
А = À і 8 8A-6 
142A‘ 8144 20421 


(a) for 22, p (A) = 1 

(b) for à=- 1, p (A) =2 

(c) for à +2,- 1, p (A) 23 

(d) None of these 

If A and B are square matrices of order 3 such 
that ! A l=- 1,1 Bl=3, then! ЗАВ | equals 


(a) -9 (b) -91 
(c) 227 (d) 81 
The equations 2х+у=5,х+3у=5, 


х—2у=0һауе 

(a) no solution 

(b) one solution 

(c) two solutions 

(d) infinity many solutions 

If A is 3x 4 matrix B is a matrix such A'B 
and BA' are both defined. Then B is of the 
type 

(а) 3x4 

(D 3x3 

(c) 4 x4 

(d)4x3 
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Practice Test 
M.M : 20 Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 - 20] 
$ lap) 1 d | -а | (с) Null matrix (d)I 
then the coorect statement is 3 4 
(a)A=-B 7. их-|\ 1 | the value of "в 
(b)A+B=A-B 
(c) AC = BC ( a| 4 - á | w| o6 n ERE | 
(d) CA - CB 
m n 
2. IfA- RT then А! = (c) GES, (d) None of these 
3 1 17 (= 1)” 
«| Е క్ష: e| A 8. Matrix A such that A? = 2 A I, where I is 
г the identity matrix. Then for п > 2, A" = 
olz; a Ф| 4 (а)л A- (n - 1)1 
1 hod 8 (bnA-I 
8. If A-| 1 | and B-| 4 1 | ()2' A-@-1) TU 
78 -5 -1 1 n-1 
(d) 2 A-I 
then 9. For the equations : x+2y+3z=1, 
(a) À + B exists (b) AB exists 2x +y +32 22, 5x + By + 92 = 4, 
(c) BA exists (d) None of these (a) there is only one solution 
1:02:53 (b) there exists infinitely many solutions 
4.|2 -1 4]ia (c) there is no solution 
3, 4 1 (d) None of these 
(a) rectangular matri 10. Consider the system of equations 
(b) singular matrix ax + Буу +суг = 0, agx + boy * coz = 0, 
(c) square matrix азх + bay + сэг = Oif 
(d) non singular matrix ај 0| сү 
శ్‌ А and В be 3x3 matrices. Then аз by со|=0 
[A-B | =Oimplies аз b3 xed 
(a)A=0orB=0 then the system has 
(b) | A | =O and | В | =0 (a) more than two solutions 
(о [А | =0ог [В | =0 (b) one trivial and one non-trivial solutions 
(d) A= 1 B p» (c) no solution 
6. IfA=|0 1 0 | , then A’ is equal to idjonty ашнаш) 
a b -1 





Record Your Score 
Max. Marks 
1. First attempt 


2. Second attempt | e len 
3. Third attempt must be 100% 
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Multiple Choice –1 
1. (b) 2. (b) 
7. (b) 8. (d) 
13. (c) 14. (b) 
19. (d) 20. (b) 
25. (b) 26. (c) 
Multiple choice-ll 


31. (a), (с), (d) 32. (b) 

37. (a), (b), (c) 38. (a) 
Practice Test 

1. (c) 2. (b) 

7. (d) 8. (a) 


3. (c) 
9. (b) 
15. (b) 
21. (c) 
27. (d) 


33. (b) 
39. (b) 


3. (c) 
9. (a) 


Answers 


4. (d) 
10. (d) 
16. (b 
22. (d) 
28. (a) 


34. (a) 
40. (a) 


4. (c), (d) 
10. (a) 


5. (b) 
11. (c) 
17. (c) 
23. (b) 
29. (b) 


35. (d) 


5. (d) 


6. (a) 
12. (c) 
18. (d) 
24. (b) 
30. (c) 


36. (a) 


6. (d) 
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CALCULUS 


FUNCTIONS 





§ 10.1. Formulas for the Domain of a Function 


1. Domain ( f(x) + g(x)) = Domain f (x) ^ Domain g(x). 
2. Domain (f(x).g (x)) = Domain f (x) ^ Domain g (x). 
100) 
g(x) 
4. Domain Vf(x) = Domain f(x) ^ (x: f(x) > 0}. 

5. Domain (fog) = Domain (9 (x), where fog is defined by fog (х) = f(g (0). 


3. Domain = Domain f (x) ^ Domain g (x) ^ (x: g (x) # 0} 


Domain and Range of Inverse Trigonometric Functions 























Inverse Trigonometric Domain (x) Range (y) (Principal value) 
functions 
(i) у = sin !x -1<х<1 -п/2 < у<п/2 
(ii) у = cos x rex Ocycn 
(iii) у = tan їх R -л/2<у<т/2 
(iv) y = cot !x R О<у<т 
(v) у = sec "x {х<-1 [л/2<у<т 
| O<y<n/2 
(vi) y = соѕес їх [-л/2<у<0 





Ocytn/2 





810.2. Odd and Even Function 


(i) A function is an odd function if f (— x) = — f (x) for all x. 
(ii) A function is an even function if f(- x) = f(x for all x. 


Extension of a function 


If a function f (x) is defined on the interval [0,a], it can be extend on [- a, a] so that f(x) is either even or 
odd function on the interval [- a, a]. 
(i) Even Extension : If a function f (x) is defined on the interval [0, a] 
0«x«a—-ac«-x«0..-xe[-a 0] 
We define f (x) in the interval [- a, 0] such that f (x) = f (- x). Let g be the even extension, then 
_| f(x); xe [0, a] 
gin =| f(-x; xe [- a, 0] 
(ii) Odd Extension : If a function f (x) is defined on the interval [0, a] 
0<х<а= -а<-х<0.. – xe [- a, 0] 
We define f (x) in the interval [- a, 0] such that f (x) = — f (- x). Let g be the odd extension, then 
[fG); xe [0, ај 


g(x) = -f(-x); xe [- a, 0] 
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§ 10.3. Periodic Function 


A function f(x) is said to be a periodic function of x, if there exist a positive real number T such that 
f(x T) = f(x) forall x. 
The smallest value of T is called the period of the function. 


If positive value of T independent of xthen f(x) is periodic function and if the value of T depends upon 
x, then f (x) is non-periodic. 


8 10.4. Methods to Find Period of a Periodic Function 


(i) sin” x, cos" x, sec" х, cosec" x are periodic functions with period 2л and x according as n be odd or 
even. 
(1) tan" x, cot” x are periodic functions with period л, n even or odd. 
(il) |! sin xl, i cos xl, I tan xl, | cot xl, | sec xl, | cosec x | are periodic functions with period л. 
(iv) | sin х1 +1 cos xl, I tan xI +| cot xl, | sec ౫| + | cosec х1 are periodic functions with period ౫/2. 


(v) If f 0 is a periodic with period T, then the function f (ax-- b) is periodic with period xL. 





la! 
(vi) If f(x), g (x) and h (x) an periodic with periods T1, 72, T3 respectively then period of 
F(x) = af (x)= Бд (х) + ch(x) where a, b, c are constant 
={ L.C.M. of (T1. 72, Ta), 
а а b c| LCM. of {a, bc) 

Notes гом.) ay’ 5161] Н.С.Е. of (a1, 01, c1) 
§ 10.5. Invertible Function 

Let f: A э B be a One-One and Onto function then their exists a unique function 

9g:B A 

such that хе) = уе 9(у) = х, (9o) =f (у) 


V xe Aand yeB 
Then gis said to be inverse of f. 


and fof^ ! = f ‘of = 1, lis an identity function 
=> (fof-')x = 100 =x 
=> f(f^ 100) =x 
Note : If A and Bare two sets having m and n elements such that 1 < n< mthen 


(i) Number of functions from A to B= п” 
(ii) Number of onto (or surjection) functions from A to В 


n а 
= = (= у" ‚ Neg? 
r= 

(1) Number of one-one onto mapping or bijection = п! 
(If A and B have same number of elements say n) 


$ 10.6. Signum Function 


The signum function f is defined as 
ГТ if x 

Sonfiy - | 0 if x 

-1 if x 


лим 
оо о 


as x shown іп the Fig 10.1 





Fig. 10.1 
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§ 10.7. Greatest Integer Function 


[x] denotes the greatest integer less than or equal to x. i.e. [x] < x.. 
Thus [3.5778] = 3, [0.87] = 0, [5] = 
[- 89728] = - 9, [- 0-6] = - 
In general if n is an integer and x is any real number between n and (n + 1) 
ie., п<х<п+1 
{һеп [xX] = 


Properties of Greatest Integer function 


(i) If f(x) = [x+n], where ne /and[.] denotes the greatest integer function, then 
f(x) = n«[x] 
(ii) x = [x] + {х}, [ . ] and ( ) denote the integral and fractional part of x respectively 


Least Integer Function 


(x) or [x] denotes the least integer function which is greater than or equal to x. It is also known as ceiling 
of x. 
Thus, (3-578) = 4, (0:87) = 1, (4) = 
[- 8:239] = - 8, [- 0-7] = 


Properties of Least Integer function 





(1) (xt n=(O+n, nel (ii) x = x + {x} – 1, (X) denotes the fractional part of x 
(iii) (- 39 = – (х), xe I (iv) (-xy2- 00-1, xe! 
())099»nox»n-1,ne! (мі) 60» n2x»nnel 
(vil) (х) «n2 х<п, пє / (vii) (х) « n2 х<п- 1, пе | 
(ix) n2 < (х) < m = ng 1<х< m; т, me | (х) (x+ у) > (х) + (у) – 1 

ef 
eo | АЕ п), пе 

' +2 














(xii) Е: ye 
(xiii) (x) + £i x 


m 
\ th 


BAS |+ | n+8\....=2n,ne N 


Mta 
JE uw 





| XT 


\ 


Fractional Part Function 


|= (nxy+n-1,ne N 


It is denoted as f (x) = {x} and defined as 
(i) (9 = fif x= n+ f wherene landO «f«1 
(ii) {x} = x- [x 


Notes : 1. For proper UR O<f<1 


2. Domain and Range of — are А-1 and (0, 1) respectively 


T 


§ 10.8. Modulus function (or absolute-value-function) 


It is given by 
x x2 0 


యు ష్య -X x<0 


it is shown in the Fig10.2 


Properties of Modulus Function 





(i) I xl «a2 -а<х<а; (а > 0) 
(i) x >a 2 x < -a or x»a; (а > 0) 


Fig. 10.2 
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(ii) |x+yl =I xl+lyl е x>0 & у> Оох<0&у<0 
(iv) |x-yl=Ixl-lyl 2 x20&lxl?lyl 
or x<O0&y<0&lxl>lyl 
(м) і х+у € 1х1+1у1 
(м) ху > 11х1- Ту 


§ 10.9 Form of the Function 
By considering a general nth degree polynomial and writting the expression. 


[ 1 1 
f(x). f te f(x) +f x | 


it can be proved by comparing the coefficients of x^, 2”, 
above equation is either of the form 


fod = Х'+1 or —x"4+1. Now 

f(3) = 28 = 31+ 1 = 28 = п = 3 

f(3) = — 3” + 1 is not possible as – 3” = 27 is Not true for any value of n. 
Hence Ка) = 4 +1 = 65. 
MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


. , constant that the polynomial satisfying the 


хіх) (а) [— 2, ౫13] (b) [- 2, 3] 
b WO pm. ' (9) equals (c) [3, 13] (d) None of these 


|х] 6. The domain of the function 
(a) qun (b) (Sgn x) | ` 
ర f(x) = E | is 
sin x 


(c) V —— (d) None of these л 
pon 2nn , 2nR +> 


x (a) 





(b) Qna , (2n + 1) T) 
(c) (2n — 1) л, 2770 
(d) None of these 


7. If g (x) = [х ]— [х], where | . ] denotes the 


2. Let f:R—R defined by f() f, 5, 


then 
(a) f (x) is one-one but not onto 


(b) f (x) is neither one-one nor onto 
(c) f (x) is many one but onto 
(d) f (x) is onc-one and onto 


. The function f(x) =Alsinx 1+ A Dcos xl 


greatest integer function, and хє |0, 2], then 
the set of values of g (x) is 

(а) {— 1,0} (b) {— 1, 0, 1} 

(c) {0} (d) (0, 1, 2] 


+ g (À) has period equal to 7/72 if À is 8. Which of the following functions is periodic 
(a) 2 (b) 1 with period ౫ ? 
(c)3 (d) None of these (а) f(x) = ѕіп Зх (Б) f(x} ="tcos x | 
. If fis decreasing odd function then f is (FO) * PET flag (0 CO ఇత "ni A 
(a) Odd and decreasing where |x] means the greatest integer not 
(b) Odd and increasing gredistthan x, 
9. The domain of definition of 


(c) Even and decrcasing 
(d) Even and increasing 


5. The range of the function 


f(x) = 3IlsinxlI-2lcosxlis 


aJi -lil 
i= epe te 


a) (о, о) – [- 2, 2] 


90 


10. 


11. 


12. 


13. 


14. 


16. 


(б) = œ, exu 1,1] 

(с) [- 1, 1] v (79, - 22 0 (2, e) 

(d) None of these 

Let f:R—R be a given function and 
AcRand BcR then 

(a) f(A UB) = f(A) v f(B) 

(b) f(A ^ B) = f(A) Af (B) 

(с) f(A) = [f (A))* 

(d) f(A \ B) = f(A) VF (B) 


The domain of the function 
y = 10910 10810 10810 ... 10810 18 
n times 
(а) [10", өе) (b) (10" ', eo) 
(c) (10 7 2, es) (d) None of these 
If [x] and {x} represent integral and 
fractional parts of x, then the value of 
2000 (x Fr) , 
г=1 2000 
(а) х (Ы) [x] 
(с) {х} (d) x + 2001 
If [.] denotes the greatest integer function 


100 1 r Ё 
then the value of х | = + -—— | 15 
r= 


2 100 
(a) 49 (d) 50 
(с) 51 (d) 52 
If f(x) is a polynomial satisfying 


Ро). РОХ) = ғ) + РО) and f(3)-28, 
then f (4) = 
(а) 63 
(с) 17 


(b) 65 
(d) None of these 


. If. faety=f@+fo)-xy-1 for all 


x, y and f (1) = 1 then the number of solutions 
of (п) = п, ne Nis 
(a) one 

(c) three 

The function 


o= sinar Je ees [Rr Ji 


(b) two 
(d) None of these 


(a) not periodic 

(b) periodic, with period 2 (n !) 
(c) periodic, with period (n + 1) 
(d) None of these 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Objective Mathematics 


The value of р and c for which the identity 
f(x*-1)-f(Q028x-3 is satisfied, where 
ғо) = bx + сх+ d are 

(а) р= 2, с= 1 (6) b=4,c=-1 

(с) р=-1,с=4 (d)b=-1,c=1 

The value of the parameter a, for which the 
function f (x) = 1 + ax, at # 0 is the inverse of 
itself, is 

(a) -2 (b) -1 

(c) 1 (d) 2 

Which of the following functions is even 
function 








(род S À (ло) 2x = 
а —1 а + 1 
(0f(9- 55 (d) f (x) =sin x 


If S is the set of all real x for which 
1 -e0/77! 3 0, then S = 

(a) (— œ, 0) U (1, оо) (b) (7 =, =) 

(c) (— e», 0] U [1, оо) (d) None of these 


If F(a) esi x sin? లార్డ్‌ e 
COS X. COS | X +5 | and g(5/4)=1 then 
(gof) x is 
(a) a polynomial of the first degree in 

sin x, COS x 


(b) a constant function 

(a) a polynomial of the second degree in 
sin x, cos x 

(d) None of these 


If the function f: [1, ~)  [1, оо) is defined 
by f (x)= 2" టా P then f | (x) is 


ыта +V1+4 log, x) 


(5 —V1+4 100, x) 
(d) not defined 


Let fbe a function satisfying 
2f (ху) = (РО) (Q9) and FD = 1, 
then E fO) = 


Functions 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


— 


(a) к" – 1 
(с) +1 


(b) А" 
(9) None of these 


. Which one of the following functions are 


periodic 

(a) f (x) = x - [x], where [x] € x 
(b) f (x) = x sin (17x) for x 0, f (0) 20 
(c) f(x) 2 xcos x 

(d) None of these 

The domain of the 

f Ох) = Mlogig (1 — x) + V(x + 2) is 
(a) [- 3, — 2] excluding (— 2-5) 

(b) [0, 1], excluding 0-5 

(с) [- 2, 1], excluding 0 

(d) None of these 

The graph of the function y=f(x) is 
symmetrical about the line x = 2. Then 

(a) f(x+ 2) 4f (x - 2) 

(b) f (2 +x) =f (2 ~ x) 

(с) f(x) =f (- x) 

(d) None of these 


function 





The range of the function f (x) = రీ + 3'+ 6 ` 
+3°"+2is 

(a) [— 2, оо) (b) (— 2, =) 

(c) (6, ео) (d) [6, о) 


If f:X—Y defined by f(x) = У sinx+ 
cos x + 4 is one-one and onto, then Y is 


(a) [1,4] (b) [2, 5] 

(c) [1, 5] (d) [2, 6] 

If f(x) =cos ! (x - X) Vu) 
\ / 

+ then domain of f (x) is (where |.] 





[x - 1) 
is the greatest integer) 





(ор 1+у5` ( 51—15 ) 
a [»2. 5 -| )|-32. = | 
(с) | v2, БАШ | (а) None of these 


The range of function f:10, 1] А, f(x) 
=x -x 44x42 sin | xis 

(a) [2 x - 2. 0] (b) [2, 3] 

(c) [0, 4 +7] (d) (0, 2+ т] 

Let f (x) be a function defined on [0, 1] such 
that 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 
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f x ౧౫౨౯౦ 
fei 1-х, ifxeQ 
Then for all x € [0, 1] ff (x) is 
(a) Constant (b) l+x 


(c) x (d) None of these 
Iff: R > Ris a function such that 
Ро) 2 x + O) tf” (2) - f" (3) for all 
xeR,thenf (2) - f(1) 
(a) f (0) (b) — f (0) 
(c) f* (0) (d) - f’ (0) 
Let f: R э О be a continuous function such 
that f (2) 2 3 then 
(a) f (x) is always an even function 
(b) f (x) is always an odd function 
(c) Nothing can be said about f (x) being even 
or odd 
(d) f (x) is an increasing function 
The greatest value of the function 
f(x) = сов (x е + 2:22 х}, x e (- 1, =) 
where [x] denotes the greatest integer less 
than or equal to x is 


(a) 0 (b) 1 
(c) 2 (d) 3 
4 2 

The period of mH TX 4 x—[x]- cos пк is 

([.] denotes the greatest integer function) 
(a) 2 (b) | 
(c) 0 (d) -1 
If fQ)-sin |. (4-(x- 77) P, then its 
inverse 1S 


(a) (4 — sin? x^ 


(c) (4 — sinx) 


(b) 7 - (4 - sin? ^ 
(d) 7 + (4 — sin? x) ^ 





А А _1f{lsinx! 106054!) 
The period of “00221 Cor е} 
is 
(a) 2n (b) x 
(c) 1/2 (d) ౫/4 
e PERPE 
Given Хо) = a-p! (x) =f A62] 


and h(x) =f (f (f()}}. Then the value of 
f Q9). g (x). h(x) is 

(a) 0 (b) - I 

(c) 1 (d) 2 


The inverse of the function 





у = log, (x+ М2 d )(a>0O,a# 1) is 
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40. 


41. 


42. 


43. 


44. 


(а) 5 (а-а *) 
(b) not defined for all x 


(d) defined for only positive x 
(d) None of these 


The domain of the function 
Ро) = Nsin' ! (log, x) + Ycos (sin x) 


(a) {x: 1<x<2} 

(b) {1} 

(c) Not defined for any value x 

(d) (- 1, 1} 

Let f: RR be a function defined by 


(a) one-one and into 
(b) one-one and onto 
(c) many one and onto 
(d) many one and into 


Let fo Coo rites then f,f (x) 
2+x, 0<х<1 
(a7212-x, 1<х<2 
4-х, 2<x<3 
2+x, 0<х<2 
= 4-х, 2<х<3 
(ve 2+х, O<x<2 
2-х, 2<x<3 
(d) None of these 
Let f:R-R,g:R—-R be two given 


functions susch that f is injective and g is 
surjective then which of the following is 
injective 

(a) gf (b) f.8 

(c) 88 (9) ff 


s 1 ? 
The domain of f (х) = AERA TENE Is 
(a) [7 2nn, 2пт] 
(b) (2nx, Zn * I 7) 
(4п+ 1) п (4n+3)2 
(с) “залы еа аа 


(40-1) п (4п+ 1) п 
| 2 ; 2 | 


45. 


47. 


Objective Mathematics 


The domain of the function 
ғо) = ra 1+ AE of ee where the 
symbols have their usual meanings, is the set 
(a) {2, 3} (b) {2, 3, 4} 

(c) {1,2,3,4,5} (d) None of these 


| 2 
. If f (x) = 3 sin [E-2] then its range is 


e[-$-] ofe] 
(c) | = + ‚0 | (d) None of these 


The domain or ETN г. 
f(x) = \-4-2 1-5 парраи 


IS 


(a) [— 5, оо) 
(b) (— оо, + 2] 
(c) [5, °°), (— œ, - 2] 
(d) None of these 
48. The period of కీలక coeur] sin Eh Hel COS la 
j | sin x — cos x | 
(a) 27 (b) x 
(c) 1/2 (9) ౧/4 
49. If [.] denotes the greatest integer function 


50. 


then the domain of the real valued function 
logi. 1/2] | x —x--2lis 


of} 


e) 2,2 |00,5) 
/ 


915.2 ue.» 
(9) None of these 


Let f@= sin? x/2 + cos? x/2 and g (x) 
= sec? x — tan? x. The two functions are equal 
over the set 


(a) ф 
(b) R 


() R- х:х= 08+ DS ne | 
(d) None of these 


Functions 


MULTIPLE CHOICE -ii 


Each queston, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


The domain of f (x) is (0, 1) therefore domain 
of f (е) +f (In| x |) is 

(а) (—1,е) (b) (1, e) 

(с) (—е,—1) (d) (— e, 1) 

If f: [- 4, 0]  R is defined by e" + sin x, its 
even extension to [-4, 4] is given by 

(a) - e "*' — sinlxl (b) & " — віп іх! 


(c) న. (d-e! sin Ix 





If fa) == and f(A) = E :-5у«0} 
then set xi is 

(a) [- 1, 0) (b) (— es, — 1] 

(с) (— =. 0) (d) (— =, ~) 

If g (x) be a function defined on [-1, 1] if the 


area of the equilateral triangle with two of its 
vertices at (0, 0) and (x, g (x)) is ҮЗ /4, then 
the function is 


(а) а(х) = € (I 2x5) 
(b) g(x) =- N(1 -A 

(с) g (x)= N(I х) 

(dg (х) = NI x 

The period of the function 


2 2 
sin xt sin. (x € 2/3) + cos x cos (x + 7/3) . 
f(x)=a is 


(where a is constant) 








(a) 1 (b) 1/2 
(c) x (d) can not be determined 
The domain i the function 
f(X)ssin (E ఇన సే | 
L 4 | ) 
+ (ап | 2817 
(a) [0, 3] (b) [-6,6 ] 
(c) [-1, 1] (d) [-3, 3] 
Let f be a real valued function defined by 
x —Ixi 
Ро) = — then range of fis 
25:62) 
(а) К (b) [0, 1] 
(c) [0, 1) (d) (0, 1/2) 


58. 


59. 


60. 


61. 


62. 


63. 
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Let f (x) = 2x ~ sin x and g (х) = Nx, then 
(a) range of gof is R 
(b) gof is one-one 
(c) both fand g are one-one 
(d) both fand g are onto 
Let 
0 for x=0 

2. {1} 

Рх) =4 х sing "i for —-1«x«1 (x0) 
xixi for x2] or x<-1 

then 


(a) f (x) is an odd function 

(b) f (x) is an even function 

(c) f (x) is neither odd nor even 

(d) f’ (x) is an even function 

Which of the following function is periodic 
(a) Sgn (e ^) 

(b) sin x * | sin x | 

(c) min (sin x, | x I) 


e x5 [5-5 | 42 ix] 

([x ] denotes the greatest integer function) 

Of the following functions defined from [-1, 

1] to [-1, 1] select those which are not 

bijective 

(a) sin (sin x) (b) 2 sin | (sin x) 

(с) (Sgn х) In (е) (дух (Sgn x) 

If [x] denotes the greatest integer less than or 

equal to x, the extreme values of the function 

f(x) = [1 +sin x] + [1 sin 2x] + [1 + sin 3x] 
+...¢[l+sinnx],nel',xe (0, గ) are 

(a) n- 1 (b) n 

(c)n+1 (d)n+2 

If f (x) is a polynomial function of the second 

degree such that 

f( 3) =6, f(0) =6andf(2)=11 then the 

graph of the function f(x) cuts the ordinate 

x= l at the point 

(a) (1, 8) 

(с) 1, 4 


(b) (1, —2) 


(d) none of these 
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64 


65. 


66. 


67. 


68. 


. If f(x*-y,x-y)-xy then the arithmetic 
mean of f (x, y) and f (y, x) is 
(a) x (b) y 
(c) 0 (d) None of these 


Under the condition ....... , the domain of 


fi + f^ is equal to 
dom f, U dom fy. 
(a) dom f, #dom № (b) dom f, = dom f; 
(c) dom f, > dom f; (d)dom f, < dom f, 


Domain of f'(x) = sin [2- 4x] is 
([.] denotes the greatest integer function) 
3 
a| X *]- (0) 
p 
8 | 
®|-о/ 
2 j 
үз. fa NS 
(= (0 lv] 0 5 | 
EW 4 à 
opta] 


Ife +e!“ =e then for f (x) 
(a) domain = (— ee. 1) 

(b) range = (— ee, 1) 

(c) domain = (— ee. 0] 

(d) range = (— ee, 1] 


Let у(х) = sec [1+ cos” x] where [.] 
denotes the greatest integer function, then 








70. 


71. 


72. 


73. 


74. 


Objective Mathematics 


(c) not defined (d) None of these 
The domain of the function 


fG)2NQ-1xl) - у(1+1х1) 


(a) [2. 6] (b) 2, 6] 
(c) [8, 12 ] (d) None of these 
Let f: R — [0, 1/2) be a function defined 


by f (x) = (ап G4 x 4 a). If fis onto then a 
equals 

(a) 0 (b) 1 

(c) 1/2 (d) 1/4 

Let f(x) = cos vk x. where k=[m]= the 
greatest integer < zi. if the period of f (x) is л 
then 

(a) me [4, 5) (b m=4, 5 

(c) me [4,5] (d) None of these 

Let f(x)= [x] +[x+1]-3, where [x] € x. 
Then 

(a) f (x) is a many-one and into function 
(b) f (x) = 0 for infinite number of values of x 
(c) f (x) 2 0 for only two real values 

(d) None of these 


Domain of sin. ' [sec x] ([.] is greatest integer 
less than or equal to x) is 
(a) (Qn + 1) n, (2n + 9) х} 

O {[(2m 1) п, 2mx + 1/3), тє I) 
(b) {2лп, n e I) O (unm, (2m + 1) п), me I) 
(c) (Qn + Dm n e I) о (02777. 2nm, + 1/3), 


(a) the domain of fis R m e Ij 
(b) the domain of f is [1. 2] (d) None of these 
Konthotange on PIS To 75. Let (х) = (х2 P +x*-x4+1) The 
(d) the range of fis (sec ! 1, sec ' 2} domain of the function is 
69. If the function £F: R—R be such that (а) (— ео, — 1) 
Хо) = х— [x], where [.] denotes the greatest (b) (-1, 1) 
integer function, then f^! (x) is (c) (1, =) 
| (d) (= е. ల) 
(a) — b (b) [x] -x 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20) 
ү, не ey l=-x ( (с) а periodic function 
1. The function f(x) = | , log, | TE je: is శన 
(a) an even function 2. If f:RoR,g:R—-R be two given 


(b) an odd function 


functions then f (x) = 
2 min (f (x) - & (x), 0) equals 


Functions 


(a) Р(х) + g(x) - | g (x) -F œ) | 
(b) f(x) +g (x) | | 5 (0) - Ё) | 
(с) f(x) -g (х) + | я (х)—/(х) | 
(d) f (x) - g(x) - | g(x) — Дх) | 

3. The domain of the 


fe) = In [m 


function 
an is (where {.} denotes the 
fractional part function) 
(a) (0,5) - I (b) (1, ее) - I 
(c) R - I (d) (2, œ) - I 
4. If domain of f is ру and domain of g is Dg 
then domain off + g is 
(a) Dy \ Do 
(b) Dy - (Dy \ Dg) 
(c) Do \ (Dg \ Dy) 
(d) Dj Р» 
5. sin ax + cos ax and | sinx | + | cosx | are 
periodic of same fundamental period if a 


equals 
(a) 0 (b) 1 
(c) 2 (d) 4 
6. If g(x) is a polynomial satisfying 


g (х) гу) = #(х) tg) +g (xy) - 2 for all real 
x and y and g (2) = 5 then g (3) is equal to 








10. 


. The function f(x)- 
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(d) None of these 


- Let the function f (x) = x +x+sinx~—cosx 


+ log (1 + | x |) be defined over the interval 
[0, 1]. The odd extensions of f (x) to interval 
[-1, 1] is 

(a)x +x+sinx+cosx—log(1+| х |) 
(b)-x +x+sin х + cos x — log (14 | x |) 

(c) - x? +x + sin x - cos x + log (1+ Ix |) 

(d) None of these 

sec !x 
Nx – [x] ’ 
denotes the greatest integer less than or 
equal to x is defined for all x belonging to 
(а) R 

(b) В - (- 1, 1) о In :n e Д) 

(c) R* - (0, 1) 


(d) R* - In:n e № 
The period of the function 


where [x] 











(a) 10 (b) 24 f (x) = [sin Эх] + | cos бх | is 
(c) 21 (d) None of these ([.] denotes the greatest integer less then or 
7. The interval into which the function equal to x) 
у= — eo) transforms the entire real (a) x (b) 21/3 
(x^ - 3x + 3) (с) 27 (d) n/2 
line is (e) None of these 
Record Your Score 
Max. Marks 
1. First attempt 
2. Second attempt TEGEN) 
3. Third attempt must be 100% 
Answers 
Multiple Choice -I 
1. (b) 2. (b) 3. (b) 4. (a) 5. (a) 6. (b) 
7. (d) 8. (b) 9. (c) 10. (d) 11. (d) 12. (c) 
13. (c) 14. (b) 15. (a) 16. (d) 17. (b) 18. (b) 
19. (b) 20. (a) 21. (b) 22. (b) 23. (d) 24. (a) 
25. (d) 26. (b) 27. (d) 28. (d) 29. (c) 30. (c) 
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31. (0) 32. (b) 
37. (0) 38. (0) 
43. (d) 44. (д) 
49. (0) 50. (с) 
Multiple Choice -lI 
51. (c) 52. (b) 
57. (d) 
61. (b), (c), (d) 62. (b), (c) 
67. (a), (b) 68. (a). (d) 
72. (a) 73. (a), (b) 
Practice Test 
1. (a) 2. (d) 
7. (b) 8. (b) 


33. (a) 
39. (a) 
45. (a) 


53. (a), (b). (c) 


58. (a), (b), (c), (d) 


63. (a) 
69. (c) 
74. (c) 


3. (b) 
9. (b) 


34. (b) 
40. (b) 
46. (b) 


54. (d) 
59. (a), (d) 
64. (c) 
70. (d) 
75. (d) 


4. (b), (c), (d) 
10. (b) 


Objective Mathematics 

35. (b) 36. (d) 
41. (d) 42. (a) 
47. (c) 48. (b) 
55. (d) 56. (b) 
60. (a). (b). (c). (d) 
65. (b) 66. (a), (c) 
71. (d) 

5. (d) 6. (a) 


11 


LIMITS 





§ 11.1. Limit 


Let f(x) be a function of x. If for every positive number e, however, small it may be, there exists a 
positive number 5 such that whenever O« | x a | < 8, we have | f(x) - /1 < e then we say, f (x) tends to limit! 
as x tends to a and we write 

Lim f(xy=1 
xoa 


8 11.2. Right hand and left hand Limits 


In the definition of the limit we say that /is the limit of f (x) ie. f(x) — |, when x a. 
When x a, from the values of x greater than a, then the corresponding limit is called the right hand 
limit (R.H.L.) of f (x) and is written as 
Lim f(x or f(a+0). 
x7 at 


The working rule for finding the right hand limit is : 
“Put a+ h for хіп f(x) and make h approach zero." 
In short we have f (a4 0) = Lim flat A) 


Similarly, when x > a from the values of x smaller (or less) than a, then the corresponding limit is called 
the left-hand limit (L.H.L.) of f(x) and is written as 
,um f(x) or f(a-O) 


The working rule for finding the left hand limit is : 
"Put 2-౧ for xin f (x) and make h approach zero." 
In short we have 
f(a—-0) = Lim f(a- h) 
ho0 


If both these limits f(a+0) and f(a—0) exist and are equal in value, then their common value is the 
limit of the function f (x) at x = a, ie. lis the limit of f(x) as x > aif 
f(a+0) = / = f(a-O) 
The limit of f(x) as x — a does not exist even if both these limits exist but are not equal in value 
then also the limit of f (x) as x > a does not exist. 


8 11.3. Frequently used Limits 
i 
(i) Lim [3 | = e = Lim (14 А)? 
пЭ అ n 1 һ- 0 
а n 
(ii) bin (145 | = 6 
Эхе п 


(i) ^Lim(1-4 ал)!" = e? 
П 0 


п 





п 
(iv) Lim x-a = na" ' where ne О. 


ax-a 
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sin Ө _ sin x? л . .. tan 04 
L = 1 = "= z = 
(v) КЫШ ё and Lim, x 180° (180 х) and aim, өс 1 
E (ах0) 
x20 x 
(uj. ЕЕ. 
x20 x 
xe A MIX 
Lim — = 
(viii) um. үп 0(т>0) 
т 
(ix) yp pati fa mel a ak 
x20 x 
(x) Lim loga (1 + 3) = logae (a>0, a#1) 
x0 x 
Lim (700 — 1) g 00 
(xi) ‚нт (f o9)? 9 = ехәа 
Provided g (x) > ==. f(x) — 1 for x > a. 
e», (so no exits) if a» 1 
ws ; n 16 if a = 1 
Gu. DS = if -1«a«1 
not exist, if a<-1 
$ 11.4. Some Important Expansions 
: PO ыт 122 402.320 12.32.52 
(i) tanx = xe— sz + кА (n) sin E 9 na a We EUM A I ast КГ Te 
& ^2 pm > 
Be న న A Е Д వాట్‌ n4. 
(й) (sin ' xy wi laa m ie aes - m б, 
е టే ఆ “1844, X. 9X, 61? 
(м) tan x = x zu u^ (v) sec AVE E DT ఆ? 
: 1/х _ ЖО АШ УЕ 
(vi) (1+х) =ef: 2 tag к | 


§ 11.6. indeterminate Forms 


If a function f (x) takes any of the following forms at x = a. 
a = PE Охоо, 0`, оо", in 


then f(x) is said to be indeterminate at x = a. 


§ 11.7. L' Hospital's Rule 


Let f (х) and g (х) be two functions, such that f(a) = 0 and g(a) = 0. 
wo (0 _ |; f’ a) 
{еп va ag(x) gy G(X)’ 


Provided f’ (a) and g (a) are not both zero. 


Note : For other indeterminate terms we have to convert to " or = and then apply L’ Hospital's Rule. 


Some times we have to repeat the process if the form is © ог _ again. 


Limit 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of letters a, b, c, d whichever is appropriate : 


1. If 0<a<b, then Lim (b" + a^)'"" is equal to 
no 
(а) е (b) a 
(బలః (d) None of these 
ү [m 
. The value of Lim SOLA OI cos 2) iS 
x0 x 
(91 (b) -1 
(c) 0 (9, none of these а 
* The value of Lim Шаг is where {x} 
x0 { x } 


denotes the fractional part of x. 








(ai (b) 0 
(b) 2 (d) does not exist. 
4. Let Р(х) = 1318 х2), the value of 
Lim (202-769) Js 
хез А 3 
(a) 0 (b) -1/9 
(c) -1/3 (d) 1/9 , 
5. ; The value of Lim oxi is 
x 1 -1xl 
(a) 0 (b) 1 
(c) -1, (d) None of these 
6. Lim 2 СЕС ИН 2 +... + = 
пәэ=т+] n+l n+l n +1 
is equal to 
(ayl , (b) 2/3 
(c) 1/3 ж (d) 0 
7. If x 20 and g is bounded function, then 


KON 2 v f 
hee = Oss 


is 


п 2 оо e" «1 
(а) f (os (b) g(x) 
(c) 0 (d) None of these 


. The integer n for which 


Y 
Lim (రర күр) ig a Anite 
x x 
non-zero number is 
(a) 1 
(c)3, 


(b) 2 
(d) 4 





9. 


10. 


(1. 


12. 


16. 


17. 


MESSI 0 
Lim ear cn is equal to 
x 20 (N8xy — 4х2 + N8xy) 
(914 (b) 1/2 
(c) 1/2 V2 (d) None of these 
Lim эш Cos.) equal 
x70 Y 
(а) -n1 (b) п‘ 
(c) 1/2 (d) 1 
"Lim айл: ху. is equal to 
хэ п/2 1 — sin x + Ín sin x 
(а) 4 (b) 2 р 
(с) 1 (9) None of these 
The value of the limit 
డల్‌ аі 
Кене, 26.279 + ఈలా 118 
(a) 4 (b) 2 
(c) -1 (d) 0 
a. 2 ! 
Lim nm 0«a« 1, is equal to 
n>- n+l 
(a)0 ? (b) 1 
(c) = (d) None of these 
se] -1 
. Lim Еа а is equal to 
x70 x 
(a) 1/2 (b) -1/2 
(с)О, (d) œ 
. Lim (logg- 1 (n) log, (n + 1) 10841 (n + 2) 
... log, ., (')} is equal to 
(a)n (bk 
(c) оо (d) None of these 
Lim È со! (023/4) іѕ 
пЭ оо г= 1 
(a) 0 (b)tan ! 1 
(c) tan 2 (d) None ої these 


2x 
If Lim Gears = e? then 
x со х 


(ааа=1,Ь=2 (b)a=2,b=1 


100 


18. 


= 
2 


20. 


21. 


22 


23. 








(c)a=1,be R (d) None of these 
ве 1 1/n poe é (n — 1)/n 
Lim [1+ ыа ЧС 
пә=\л п п п 
equals 
(a) 0 (b) 1 
(c) e— 1 (9) None of these 
В 242 - (cos x + sin xy : 
ШП — —— —. —— — —- is equal to 
хэ п/4 1 —sin 2x 
(a) 2 = (b) 2 V2 
(с) LI (d) does not exist 
If Lim ((a — n) nx — tan x) sin nx M RR 
x0 x2 . 
n-is non zero real number then a is equal to 
(a) 0 (2 
n 
1 * 
(c)n (d)n+ " 


3 1/x 

If Lim (+4) +8e— 5 then 

x30 1+(1-b)e” 
(aja=1,b=2 . (b)a=1,b=-3' 
(c)a 22, b 2 3? (d) None of these 
If Lim (М(х - x7 + 1) - ax? - b) = 0 then 

X - оо 
(aja=1,b=-2 (b)a=1,b=1 
(с)а= 1, b=—- 1/2 (d) None of these 


If Su 


n 
5 У c,and Lim а, =а, then 
k=1 n —> оо 


Si. Tas Sn : 
is equal to 


(а) 0 3 
(c) Уа " 


(b)a 
(d) 2a 


MULTIPLE CHOICE -Il 
Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


31. 


2n 
Let f (x) = Lim qua . then 


(а) f(x) = 1 for! x!» 1 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Objective Mathematics 


cos (sin x) - cos x is 


The value of Lim j 


x70 x 
equal to 
(a А (0) i 

LS ^6 а 
1 

(с) т (95 

2 5 
mane Ei, i oum ou 

(2+3, nb 2<х<3 

quadratic equation whose roots аге 


Lim f(x)and Lim is 
x232-0 x32+0 


(а) х2 -6х+9=0 (Ы) х? 10421 =0 
(с) x - 14х+49=0 (d) None of these 
x sin (x — [x]} 


Lim poe 


, where [.] denotes the 

x71 

greatest integer function, is 

(а) 0.4 (b) -1 

(c) not existent (d) None of these 
, 


The value of Lim [х2 +x+sin x] where [.] 
хә 0 


denotes the greatest integer function 
(a) does not exist (Б) is equal to zero 








(с)—1 (6) None of these 
Lim (2~tan x) నె equals to 
x—mn/4 

(a)e (b) 1 
(c) 0 (d) е”! 

1/п " 
Lim | = (m € N) is equal to 
no (mn) 
(a) 1/ет e (b) m/e 
(c) em (d) e/m 

4! 0-34 
Ify=2 ^ thenLim y is 
хә 1+ 

(a) -1 (b) 1. 
(c) 0 (d) 1/2 


(b (х) = – 1 Ғогіхі<1 
(c) f (x) is not defined for any value of x 
(а) f(x) = 1 forlx!=1 


Limit 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


л ал 


The graph of the function y=f(x) has a 
unique tangent at the point (a, 0) through 





which the graph passes. Then 
m log, (1 + 6/023) = 

x-u 3f (x) 

(a) 0 (b) 1 

(c) 2 (d) None of these 
im fQh*2*h)-fQ) given that 


4230 f(h—h’+1)—f(1) ` 
f'(2)26andf'(1)24 

(а) does not exist (b) is equal to —3/2 
(с) is equal to 3/2 (d) is equal to 3 


If Tim See ae E EE orn 
x- 0 x 
(a)a=—-5/2,b=-1/2 
(Б) a=- 3/2, b=~ 1/2 
(c)a=—3/2,b=-5/2 
(d) a=-5/2,b=-3/2 
PCS ФТ 

Lim Jm or. is non zero finite then n 
x0 y" — sin” x 
must be equal to 
(a) 1 (b) 2 
(c)3 (d) None of these 
Lim alee + x) — x) equals 
хә о 
(а) Тї xcdn d — X) 

x0 E 
öy um + 

x0 = 

-Yx 
с Lim CS 
Ө 20 үх +V + 2x +2x 
- cosx —1 

@ ptu 
If [x] denotes the greatest integer less than or 
equal to x, then the value of 
Lim (1-х+ [= 0] 41 1] xl) is 
ro! 
(a) 0 (b) 1 
(c) -1 (d) None of these 
Lim + x dii m Г e t gi | is equal 
x01", x+y 


to (ёс: c is a constant) 


2 E. 
(a) её" ? (b) sin 2y e?" ? 
(c) 0 (d) None of these 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


WE qut 
Lim ie Die A Ыл у экпей 
x70 
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If a and В be the roots of ax +bx+c=0, 
then Lim (1+ ax? + bx & c) * 9? ig 
xoa 


(a) a (а — B) (b) inla (о – В) І 
(с) e €- P (d) е ala-Bi 
sinx, x#nnt, nel 
И О 2, otherwise 
[x +1, x#0,2 
& (2) = 4, х=0  thenLim g {fœ} is 
| 5, х=2 నార 
(a) 5 (b) 6 
(c)7 (d) 1 
х—@ | 
నన Se as mand. if 
lx—a;| 
a, <а,<аз... <а,. Then Lim (АА... А,), 
Y 2 ü, 
l<m<n 


(a) is equal to (- 1)" 
(b) is equal to (— 1)"*! 
(c) is equal to (— 1)" ^! 
(d) does not exist 


i = 
, Li | етуи is equal to 
(a) 0 (1 
(c) -1 (d) None of these 
l 
Lim TRU where [.] denotes the greatest 
Лә оо 


integer function is 

(a) 0 (b) 1 

(c) -1 (d) non existent 

If [x] denotes the greatest integer < x, then 


Lim deme లాలా p en 
ncm 

equal 

(a) x/2 (b) x/3 

(c) x/6 (d) 0 


The value of the limit 


2 H 
lsm Ы sm x 


(a) v2 
С лш (at 1) 


(b) 0 
(d) n 


102 
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Objective Mathematics 


Practice Test 


: 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. 


.L : 
x— 0 1+ {cos х] 


т т 
. Xx -smx . k 
Lim — — ——- is non zero finite then n 
x0 y-sin x 


must be equal to 


(а)1 ” (b) 2 

(с) З (а) None of these 

Lim, ады n € №, (xl denotes 
x 


greatest integer less than or equal to x) 
(a) has value -1 (b) has value 0 
(c) has value 1 (d) Does not exist 


&in.cO8X! (гу denotes the gratest 


integer function) 
(a) equal to 1 (b) equal to 0 
(c) Does not exist (d) None of these 


. If a and В be the roots of ax? +Ъх+с= 0, 


then 
2 
Lim QE TRUE (H^ саре) is equal to 
x0 (x ха а) 
(а)0 (b) а-в? 


2 2 
(о 5 (x - B D-5 (a- By 


. If x isa real number is [0, 1], then the value of 


ў(х) = Lim Lim {1 + cos?" (n ! тх)} 
m Э со п - оо 


is given by 
(a) 2 or 1 according as ౫ is rational or irrational 
(b) 1 or 2 according as x is rational or irrational 


(c) 1 for all x 
(d) 2 or 1 forall х 


(1 x) -е+ శే ex 
The value of Lim — — — i8 
aes 


x 


10. 


[10 x 2 = 20] 
11 11е 
fay). = = 
(ауе (b) 24 
e 
(c) 24 (d) None of these 
. Lim vx (vx +1 - Nx) equals 
ХЭ оо 
(a) Tini Іп (1+x)-x 
x0 x 
గ l-cosx 
(c) Lim Ж1+х)-1 
x0 x 
(d) Lim == 
x0 Vx + V(x" + 2х) 
бю P Jet 
i Tm tan ([- х] x I HOS ]) х Бозе 
x0 sin x 


where [ . | denotes the greater integer 
function 


(a) 0 (b) 1 
(c) tan 10-10 (d) œ 
. Let a = min (x? + 2x +3, x € R} and 
b= Lim I-SES . The value of 
020 ө 
EU. b" is 
r= 
n+1 n+1 
(2 ъ= 
3.2 3.2 
А221) 
(с) = (d) None of tnese 
3.2 
| Y sin x | 
Т | sin x | x—-sinx equals 
x0 1 x | 
(а) 1 (De 
(Qe ! (e? 


Limit 


Record Your Score 





Max. Marks 
must be 100% 





1. First attempt 






2. Second attempt 
3. Third attempt 






Answers 
Multiple Choice -I 
1. (b) 2. (d) 3. (d) 4. (d) వ్‌, (a) 
7. (a) 8. (c) 9. (d) 10. (b) 11. (b) 
13. (a) 14. (c) 15. (b) 16. (c) 17. (c) 
19. (a) 20. (d) 21. (b) 22. (c) 23. (a) 
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CONTINUITY AND DIFFERENTIABILITY 


§ 12.1. Continuity of a Function 


Continuity of a function f (x) can be discussed in two ways (1) at a point (2) in an interval. 
(1) The function f (x) is said to be continuous at the point x = a if 
Lim f(x) exist = f(a) 
xa 


i.e. Lim f(x) = Lim Мх) = [f(olx- a 
x a- x7 at 


or L.H.L. = R.H.L. = value of function at x = a. 

(2) The function f (x) is said to be continuous in an interval [a, Б], if f(x) be continuous at every point of 
the interval. 

In other words, the function f (x) is continuous in interval [a, b]. It is exist (be not indeterminate ) and be 
finite ( + о) for all values of x in interval [a, Б]. 


8 12.2. Discontinuity of a Function 


The discontinuity of a function f (x) at x = acan arise in two ways 
(1) If Lim f (x) exist but z f (a) or Lim IO exist but # f(a), then the function f(x) is said to have a 


removable discontinuity. 
(2) The function f (x) is said to have an unremovable discontinuity when Lim. f (x does not exist. 


i.e., Lim f(x) # Lim f(x). 
xXoa- xXx at 


8 12.3. Right hand and Left hand Derivatives of a Function 


The progressive derivative or right hand derivative of f (x) at x = ais given by 
tim £6 mfi ౧౦ 
ћ- 0 h 
if it exists finitely and is denoted by Af’ (a) or by f’ (a +) or by f. ' (a). 
The regressive or left hand derivative of f(x) at x = ais given by 


in fía- № – Ға) , ౧౫౦ 
h>0 -h 


if it exists finitely and denoted by Lf’ (a) or by f’ (а—) or by గ ' (a). 


8 12.4. Derivability or Differentiability of a Function 


The function f(x) is said to be differentiable at x = a if Rf'(a) and Lf’ (a) both exist finitely and are 
equal, and their common value is called the derivative or differential coefficient atthe point x = a. 

The function f (x) is said to be non differentiable at x = aif 

(i) both Rf'(a) and Lf’(a) exist but are not equal (ii) either or both Af’ (a) and Lf’ (a) are not finite 

(iii) either or both Af’ (a) and Lf’ (a) do not exist. 


AG 
/ / 


Continuity and Differentiability 


§ 12 


‚5. Differentiability and Continuity 
(i) 
(ii) 
(iii) 
not be differentiable at x = a. 
(iv) 
(v) For a function f(x): 


(a) Differentiable 
(b) Continuous 
(c) Not continuous 


> 


MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letter a, b, c, d whichever is appropriate : 


1 


y 4. 


. The value of the f (0), so that the function 
füjs Via’ —axt х?) — Va +axt х?) 

А Ма+х) - N(a — x) 
becomes continuous for all x, is given by 


(a) a Na. (b)va — 
(c) - Na (d) –а Va 
. Let f(x) = tan (7/4 — x)/cot 2x (x # 1/4). 


The value which should be assigned to f at 
х= п/4. so that it is continuous every where, 
is 


(a) 1/2 (b) 1 
(c) 2 (d) None of these 
) — (056 — 1\18 
оп f) З —- (x #U): then for f 


© (5х+32) -2 
to be continuous every where, f(0) is equal 
to 


(а) —1 (b) 1 
(c) 26 (d) None of these” 
Let Јо) be continuous at 


х= 0 and f" (0) = 4 the value of 


Lim, 2f (x) - 3f [> +f (4x) స్య 
x x 
(a) 11 (b) 2 
(c) 12 * (d) None of these 
.Let f be a function satisfying 


F(x+y)=f@)+F0) and f(x) =? g (x) for 
all xand y, where g(x) is a continuous 
function then f’ (x) is equal to 

(a) g' (x) (b) g (0) 

(с) е (0) + (x) (00 


= Continuous (from (ii)) 
Differentiable (from (iii)) 
= Not differentiable 


6. 


X 8. 
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If Rf’ (a) and Lf’ (a) exist finitely (both may or may not be equal) then f(x) is continuous at x = a 
If f (x) is differentiable at every point of its domain, then it must be continuous in that domain. 
The converse of the above result (ii) is not true. i.e., If f(x) is continuous at x = a then it may or may 


If f(x) is differentiable then its graph must be smooth /6., there should be no break or corner. 


Let f(x-y)-f(G)f() for all xandy. 
Suppose that f(3) 23 and f’(0)=11 then 
f'(3) is given by 








(a) 22 (b) 44 
(c) 28 : (d) None of these 
. Let f: R — R be a differentiable function and 
fe A Then ере аЙ "ఆ 
хэ 174 x-1 
is 
(а) 8f’ (1) (b) 4f” (1) 
(с) 27" (1) (97 (1) 
Let f: RR be a function such that 
“| == О oa апа 


f’ (0) = 3, then 
(a is differentiable in R 


(b) f (x) is continuous but not differentiable in R 
(c) f (x) is continuous in R ౯ 


(d) f (x) is bounded in R 
tan x [0л — Зл)! 

9. If fœ) = EE C ([.] denotes the 
greatest integer function), then 
(a) f (x) is continuous in R 
(b) f (x) is continuous in R but not 

differentiable in R 
(c) f’ (x) exists everywhere but f’ (x) 
does not exist at some x e R 
(d) None of these 
‚ 10. ItfQ) =] 1, x is rational then 


| 2, x is irrational 
(a) f (x) is continuous in R ~ | 
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12. 


- 13. 


14. 


15. 


16. 


(b) f (x) is continuous in R ~ Q 

(c) f (x) is continuous in R but not 
differentiable in R 

(d) f (x) is neither continuous not 
differentiable in R 


. If f(x) is a twice differentiable function, then 


between two consecutive roots of the 
equation f’ (x) = 0 there exists 

(a) at least one root of f (x) =0 

(b) at most one root of f (x) = 0 

(c) exactly one root of f (x) = 0 

(d) at most one root of f” (x) = 0 


If the derivative of the function 
Р | bx +ax+4;x>-1. 

f(x) 34 2 is everywhere 
| ax tb re] 

continuous, then 

(a)a=2,b=3 (b) a=3,b=2 

()a--2,b--3 (d)a=-3,b=-2 

sinx,x#nt, nel 

I f =] 2, otherwise ang 
[a+ 1, x#0,2 | 

g (х) = | $ ү de then Lim g f 0) 

15 

(a) 5 (b) 6 

(с)7 (d) 1 

The function f (x) 212 Sgn 2x 1+ 2 has 


(a) jump discontinuity 

(b) removal discontinuity 
(c) infinite discontinuity 
(d) no discontinuity at x = 0 
If the function 


a/| sin х] T 


(1+1 sin xl) (7$ 150 


ғо) = b, 


gan 2x/tan 3x 


x= 0 IS 
x 

s axe 
శ్‌ 


continuous at x = 0 then 
(a) a= log, b, а= 2/3 
(b) b = log, a, a= 2/3 
(c) a=log, b, b=2 

(d) None of these 


If f (x) =f 1/1 00 x2— 1, then 


(a) f and f’ arc continuous for x+ 1 >0 


17. 


18. 


19. 


20. у(х) = 


21. 


22. 


Objective Mathematics 


(b) fis continuous but f’ is not so for x + 1>0 
(c) f and f’ are continuous at x = 0 
(d) fis continuous at x = О but f’ is not so. 


=R 1 
алан" [+ | x Ow hen fO is 


| 05 x-0 
continuous but not differentiable at x — O if 
(a)ne (0, 1] (b) n e [1, ое) 


(c) n € (— ә, 0) (d)n=0 


If рр) = ees 


N(a *- x) —V(a—x) 
x #0 then the value of f (0) such that f (x) 15 
continuous atx-0is 








a Na €! Na 
(a) lal (D zs 
о 1, «- 3e 


Let [.] represent the greatest integer function 
and f (x) = [tan? x] then 
(a) Lim f(x) does not exist 

xu 


(b) f (x) is continuous at x 2 0 

(c) f (x) is non-differentiable at x = 0 

(4) (0) = 1 

(х-[х], for 2и <х<2п+1, ne N 
where [x] = Integral part of x <x 





z for 2n+1<x<2n+2 


the function 

(a) is discontinuous at x = 1, 2 
(b) is periodic with period 1 
(c) is periodic with period 2 


(d) B f (X) dx exists 


A function 
гох 1 +16 (og x) | xo 
f(0)20 


[.] = Integral part, The function 
(a) is continuous at x = 0 

(b) is monotonic 

(c) is derivable at x = 0 

(d) con not be defined for x < – 1 


ro] [cos t х], x«1 


ix- ll; 1€x«2 


Continuity and Differentiability 


23. 


24. 


25. 


* 26. Let f(x) = | 


([.] denotes the greatest integer function) then 

fQ)is 

(a) Continuous and non-differentiable at 
x=-landx=1 

(b) Continuous and differentiable at x = 0 

(c) Discontinuous at x = 1/2 

(d) Continuous but not differentiable at x = 2 

If f(x) = [V2 sin x], where [x] represents the 

greatest integer function € x, then 

(a) f (x) is periodic 

(b) Maximum value of f (x) is 1 in the interval 
[ 27 2n] 

(c) f (x) is discontinuous at x — — ui „nhel 

(d) f (x) is differentiable at x=n n, ne I 


The function defined by f(x)-(- 1)! ([.] 

denotes greatest integer function) satisfies 

(a) Discontinuous for x = n, where n is any 
integer 

(b) (3/2) 21 

(d) None of these 

If f (x) be a continuous function defined for 

1<х<3 f(9)e QV xe [1,3], (2) = 10, 

then f (1-8) is 

(where Q is a set of all rational numbers) 


(с) f’ (x) =0 for-1<x<1 


(а) 1 (55 
(c) 10 (d) 20 
| sini Lenta ,x#0 
0 , x=0 


MULTIPLE CHOICE -lI 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer (s). 


31. 





Let f(x) ([.] denotes the greatest 


[sin x] 
integer function) then 
(a) Domain of f (x) is (2n л+л, 2n n+ 2л) 
U {2n n+n/2}, where nel 
(b) f (x) is continuous when 
хє (21 п+л, 28 п+ 2л) 
(c) f (x) is differentiable at x = 1/2 
(d) None of these 


27. 


28. 


29. 


30. 
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the set of values, of р for which f” (x) is 
everywhere continuous is 

(a) [2, e») (b) [- 3, =) 

(c) [5, оо) (d) None of these 

The value of p for which the function 


(ду 


X^ 
1+2.) 


ғо) = ‚х0 


sin (x/p) In 





= 12 (In 4), х=0 
may be continuous at x = 0 is 
(a) 1 (b) 2 
(с) 3 (d) 4 
The value of (0) so that the function 

1 —cos (1 ~ cos x) 


Јо) = 7 is continuous 
x 

everywhere is 

(a) 1/8 (b) 1/2 

(c) 1/4 (d) None of these 


The jump of the function at the point of the 
discontinuity of the function 


1 ayo | 
f (x) 2 — (К> 0) is 
TL ; 
(a) 4 (2 7 
(c)3 (d) None of these 


Let f” (x) be continuous at x = 0 and f "(Qj = 4. 
The value of Lim 2fQ) - 3f (2x) + f (4x) is 
శాలి x 


(a) 6 
(c) 11 


(b) 10 
(d) 12 


32. Let g (t) = [t(1/t)] for t» 0 ([.] denotes the 


33. 


greatest integer function), then g (g) has 

(a) Discontinuities at finite number of points 
(b) Discontinuities at infinite number of points 
(с) g (1/2) 21 (9) g (3/4) = 1 

Let f (x) 2 [x] + Xx — [x], where [x] denotes 
the greatest integer function. Then 

(a) f (x) is continuous on R* 

(b) f (x) is continuous on R 
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34. 


35. 


36. 


37. 


38. 


(c) f (x) is continuous on R ~ 7 

(d) None of these 

Let f(x) and ф (x) be defined by f(x) = [x] 
0, xel 

and ecl తకం లూ. 

the greatest integer function) then 

(a) Lim (x) exists, but 15 not continuous at 


(where [.] denotes 


x=1 
(b) Lim f (x) does not exist and fis not continuous 
х ә 


аіх= 1 
(с) ф of is continuous for all x 
(d) fo 15 continuous for all x 
The following functions are continuous on 
(0, л) 
(a) tan x 


(b) le t sin | - Jar 





R, rct 
4 
(c) ‚ул 
2sin—x, —«x«m 
9 4 
xsinx, O<x<n/2 
(а) іл л 


z Sin (л + x), acte 


tf f) BE 
[1 1n (sin x+ 1) |] 

denotes the greatest integer function, then 

fœ) is 

(a) continuous V x e R 

(b) discontinuous V x e I 

(c) non-differentiable V хє 7 

(d) a periodic function with fundamental period 

not defined 


If f^ (x) = g(x) (x а)? where g (a) 0 and g 
is continuous at x — a then 

(a) fis increasing near a if g (a) > 0 

(b) fis increasing near a if g (a) <0 

(c) f is decreasing near a if g (а) > 0 

(d) fis decreasing near a if g (a) < 0 


where [.] 


A function which is continuous and not 
differentiable at the origin is 

(а) f (x) =x for x «O and f (x) = x forx>0 
(b) g (X) = x for x< O and g (x) = 2x forx 20 
(с) л (х) = хіх, хє К 


. Let (х) = 


. Let f()- 


Objective Mathematics 


(d)k@)=1+lxl,xeR 


- Let f(x) = Lim (sin x)”, then fis 


(a) Continuous at x = 7/2 

(b) Discontinuous at x = 7/2 

(c) Discontinuous at x = — 1/2 

(d) Discontinuous at an infinite number of points 


. If f (x) =tan ! cot x, then 


(a) f (x) is periodic with period x 

(b) f (x) is discontinuous at x = 1/2, 31/2 
(c) f (x) is not differentiable at x = గ, 99x, 1007 
(d) (х) = – 1, for nt <x <(2n+1) п 


х 
f (1411-00) а, х>2 
0 


5x+1, x<2 
Then 
(а) f (x) is not continuous at x = 2 
(b) f (x) is continuous but not differentiable at 
x=2 
(c) f (x) is differentiable everywhere 
(d) The right derivative of f (x) at x = 2 does 
not exist 


42. f(x)=min {1, cos x, 1—-sinx)],—-T €x«m 


then 

(а) f (x) is not differentiable at ‘0’ 
(b) f (x) is differentiable at 7/2 
(c) f (x) has local maxima at ‘0’ 


(d) None of these 
| xlogcosx og 
ЖРО) = log(1+x еп 
| 0 ,x-0 


(a) fis continuous at x 2 0 

(b) f is continuous at x = 0 but not differentiable 
atx-0 i 

(c) fis differentiable at x = 0 

(d) fis not continuous at x = 0 

sin (t [x — л]) 
1 [6] 

the greatest integer function. Then f (x) is 

(a) Continuous at integral points 

(b) Continuous everywhere but not differentiable 


where [.] denotes 


(c) Differentiable once but f’ (x), f” (x), ... 
do not exist 
(d) Differentiable for all x 


Continuity and Differentiability 


45. 


46. 


47. 


48. 


49. 


50. 


12х-31{х]; x>1 
The function f(x)-- iln | т | b ve] 
([.] denotes the greatest integer function) 
(a) is continuous at x = 0 
(b) is differentiable at x = 0 


(c) is continuous but not differentiable at x = 1 


(d) is continuous but not differentiable at x = 3/2 


alx -Xei 
చాయా х 0 
2+х- х 
Let f (x) = b ‚х=2 
х= [x] 
qM ig (x02 





([.] denotes the greatest integer function) 
If f (x) is continuous at x 2 2 then 


(aja=1,b=2 (b)a=1,b=1 
(c)a=0,b=1 (d)a=2,b=1 
fans _ 
The function f (x) = = is discontinuous 
e +l 
atx= 
(a) mo nx (b) nx + 1/2 
(c) nx + n/4 (d) nx + 1/8 
[s 1.4 25530 
Let f(x)=< 0, x=0 and 
[= ae 
g (x) = sin х + cos x, then points — of 


discontinuity of f {г (x)} in (0, 27) is 


(x 3x! (Зл 7m| 
ROT DIN TI 
[ 22 El fiet 5x 7n 
(e) Гыйз онаа 
Ts xis of discontinuity of the function 
: 2n 
Хо) = sin Veen care given by 


e 37 -(2c cos x)” 


(а) пл + л/12 (b) nt + ౧/6 
(c) пл + п/3 (а) None of these 
Let f(x) =[cosx+sinx],0<x<2n where 


{x] denotes the greatest integer less than or 


equal to x. The number of points of 
discontinuity of f (x) is 

(a) 6 (b) 5 

(c) 4 (d) 3 


51. 


52. 


53. 


54. 


55. 


f@= 
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The function f (x) =1х' -3x 4214 соѕ 1х1 іѕ 

not differentiable at x = 

(a) -1 (b) 0 

(c) 1 (d) 2 

Let А (x) = min (x, x 2) for every real number 

x. Then 

(a) h is continuous for all x 

(b) А is differentiable for all x 

(c) h’ (x) = 1 forall x > 1 

(d) A is not eters at two values of x 
-tanx 


Let Ро) = р # 70/4 and 
€ [0, 1/2) 
=i, x=n/4 
If f (x) is continuous in (0, 1/2] then Ais 
(a) 1 (b) 1/2 
(c) -1/2 (d) None of these 
A function f (x) is defined in the interval 


[1, 4] as follows : 
1€x«3 


log, [x] , 
Fa) =| 3<x<4 


log, xl, 
the graph of the function f (x) 
(a) is broken at two points 
(b) is broken at exactly one point 
(c) does not have a definite tangent at two points 
(d) does not have a definite tangent at more than 


two points 
л 
C ఆయా ca 
E^ gW VO: re [0.5 МЕЈ 
За х=п/2 
where [x] denotes the greatest integer 
function and 
2 (sin x — sin" х) * [sin x — sin" xl E 


2 (sin x — sin" x) —| sin x — sin" x | 

then 

(a) g (x) is continuous and differentiable at 
х= п/2 when0<x< 1 

(b) g (x) is continuous and differentiable at 
х= п/2 when n> 1 

(с) g (x) is continuous but not differentiable 
atx2n/2 whenO«n«1 

(d) g (x) is continuous but not differentiable, 
аіх= п/2 whenn > 1 
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Objective Mathematics 


Practice Test 


M.M. : 20 


. If f(s) = 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


. f (x)= 1 +x (sin x) [cosx], 0 <x < n/2 
([.] denotes the greatest integer function) 
(a) is continuous in (0, 1/2) 
(b) is strictly decreasing in (0, 1/2) 
(c) is strictly increasing in (0, 1/2) 
(d) has global maximum value 2 

. Iff (x) = min (tan x, cot x) then 
(a) f (x) is discontinuous at x = 0, 1/4, 57/4 
(b) f (x) is continuous at x = 0, 1/2, 31/2 
(c) [re dx =2 In V2 
(d) f (x) is periodic with period x 

. If f (x) is a continuous function V x e R and 
the range of f(x) is (2,426) and 
в (х) = | бә | is continuous Ух є R, then 
the least positive integral value of 6 is, 
where [.] denotes the greatest integer 
function 
(a) 2 
(е) 5 


. f(x) 
has ([.] 


function). 

(a) Discontinuity at x = 0 
(b) Discontinuity at x = 1/2 
(c) Discontinuity at x = 1 
(d) Discontinuity at x = 3/2 


| ie sin [x] 


(b) 3 
(d) 6 
_ 172 +x] - [142] 
x 


-1<х<2 


denotes the greatest integer 


х>0 
x 


2 x=0 


sinx—x 
ps [stt]. x«0 
z 





(where [.] denotes the greatest integer 
function). If f (x) is continuous at x = 0 then 
b is equal to 
(aja -2 
(c)a+1 


(b)a-1 
(d)a+2 


6. 


[10 x 2 = 20] 
Which of the following functions are 
differentiable in (-1, 2) 
2x 2x ci 
(а) | dga wf a 


x 


(o | 1+2 
0l+t+t 


(d) None of these 


- Iff (x) = [x] + [x + 173] + [x + 2/3] , then 


([.] denotes the greatest integer function) 

(a) f (x) is discontinuous at x = 1, 10, 15 

(b) f (x) is continuous at x = n/3, where n is 
any integer 


2/3 
(у) ло) а= 1/3 
@ Lim f(x) = 2 


8. Let 


10. 


queda птп<х < (28 + 1) п/2 


| (1+ | cos x |) 
ғо) =) МЕШИ х= (2л + 1) л/2 
if Sees (2п+1)х/2<х<(п+1)х 
If f (x) is continuous in (nm, (n + 1) x) then 
(a)a=1,b=2 (b)a =2,b=2 


(c)a=2,b=3 (d)a=3,b=4 


‚== 


. Iff (x) = | (sin 1 © соз (1/х) , X 2 then 


(a) f(x) is continuous everywhere in x є [- 1, 1] 
(b) f (x) is continuous no where in x € [- 1, 1] 
(c) f (x) is differentiable everywhere in 

хє (-1, 1) 
(d) f (x) is differentiable no where іп 

x € [- 1, 1] 
Let f (x)= [а + В sin х], хє (0, л), ає I, Bis 
a prime number апа [x] is the greatest 
integer less than or equal to x. The number 
of points at which f (x) is not differentiable 
is 
(a) B 
(c) 2B +1 


(b)p-1 
(d) 2p - 1 


Continuity and Differentiability 


Record Your Score 


Max. Marks 





1. First attempt 


2. Second attempt es WA 
3. Third attempt | must be 100% | 





Answer 
Multiple Choice -I 
1. (c) 2. (a) 3. (d) 4. (c) 5. (d) 6. (d) 
7. (a) 8. (c) 9. (a) 10. (d) 11. (b) 12. (a) 
13. (d) 14. (b) 15. (a) 16. (a) 17. (a) 18. (b) 
19. (b) 20. (b) 21. (a) 22. (c) 23. (c) 24. (a) 
25. (c) 26. (c) 27. (d) 28. (a) 29. (b) 30. (d) 
Multiple Choice -Il 
31. (a), (b) 32. (b), (c) 33. (b) 34. (a), (b), (с) 35. (b), (c) 36. (a), id) 
37. (a), (d) 38. (а), (b), (d) 39. (b), (с), (d) 40. (a), (c) 41. (a), (d) 42. (а), (с) 
43. (а), (с) 44. (а), (d) 45. (a), (b), (c), (d) 46. (b) 47. (b) 
48. (b) 49. (b) 50. (c) 51. (c) 52. (а), (c), (d) 53. (с) 
54. (а), (с) 55. (0) 


Practice Test 
1. (a) 2. (c), (d) 3. (d) 4. (а), (b), (d) 5. (с) 6. (c) 
7. (a), (c) 8. (b) 9. (b), (c) 10. (d) 


DIFFERENTIAL COEFFICIENT 





§ 13.1. Theorems on Derivatives 
| d d ONE: 
(i) ox tf (x) + ё (40) = di గ్‌ (X) X ax ణి 
(ii) = (код) ko T (X), where K is any constant 
(ш) EA 09. од} = я) fe 09 09 - 0 
ax V . fo =f ax 2 2 00 Gy 09. 


In particular Chain Rule 





d d 

ide e fe Q0 . 3x fi 00-й 00.2 00 
dx | (x) J [Б 0 

(у) If y = f(u), u= Р (у) and v= ё (х) 


dy | dy du dv 
dx du dv dx 


d [50 | 


then 


§ 13.2. Derivative of Parametric Equations 





(2) 
A * "E. io gu 
If x = f(t) and y = g(t), then AT Є | =F 
at 


§ 13.3. Derivative of Implicit Functions 


If f(x, y) = 0, then on differentiating of f(x, y) w.r.t. x, we get d/dx f(x, у) = 0, Collect the terms of 
dy/ dx and solve. 
Alternative Method : 





Ej 
dy గ | 
dx ^ (af 
Lay | 
In particular 
if f(X1, X2, Xa, ....., Хп) = O and х, xs, ....., Xn are the functions of хч then 
of of of dx» af dx, of dXn 





da да Әю da дз da OXn dx 
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§ 13.4. Derivative of Logarithmic Functions 


క у= [hi 00] 00 огу = గ (х). (х). f (х)... 
" A. 92 (х). 93 0 ..... 


then it is convenient їо take the logarithm of the function first and then differentiate. This is called derivative of 
logarithmic function 


Note : Write [ foo] = ఆ 99 nC and differentiate easily 


or 


§ 13.5. Some Standard Substitutions 


Expression Substitution 
a-x X = аѕіпӨ or 20056 
Na? + x х = atan® or 200106 
Xa Sos X = аѕес Ө or асоѕес Ө 
ү {= s Maz X = 20056 or acos 20 
' a-x Vat+x 


V(2ax - x) x 


a(1- cos 0) 
8 13.6. Critical Points 


The points on the curve y = f(x) at which dy/dx = 0 or dy/dx does not exist are known as the critical 
points. 


8 13.7. Rolle's Theorem 


If a function f (x) is defined on [a, b] satisfying (i) fis continuous on [a, Б] (ii) fis differentiable on (a, b) (iii) 
f(a) = f(b) then ce (a, b) such that f' (c) = 0. 


§ 13.8. Lagrange’s mean value Theorem 


If a function f (x) is defined on [a, Б] satisfying 

(i) fis continuous on [a, Б] 

(il) fis differentiable on (a, 5) then ce (a, b) such that f’ (c) = по-на 
$ 13.9. Test for the Constancy of a Function 


If at all points of a certain interval f’ (x) = 0, then the function f(x) preserves a constant value within this 
interval. 


8 10.10. $ - Y Method 


d Ho t= rer ల T2 
dx! uy 0 స c Жа, Oca 
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MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


; өсү 2. 
Ifx =e" then d is equal to 


(а) (1 +log x) ' 
(b) (1 + log x) 
(с) log x (1 + log x) а 











(а) None of these 
2. dE: ] «22x then k is equal to 
dy dx] dx 
(а) 0 (b) 1 
(c) 2 (d) none of these 
3. fy (14-3 04 35 0 a5 SX y then 
2 аіх= 015 
(a) 0 (b) -1 
(c) 1 (d) None of these 
4. Ifx=e** then Z is 
l 1-x 
(a) ж (b) — 
x 
(c) ae (d) None of these 
5. The derivative of sin ' | = > Jes respect 
dx 
E 2x : 
to tan z 115 
1-x | 
(a) 0 (b) 1 
1 
с) — (d) ——; 
2 1-х ) 1x 
6. If. у* 16 then em at (2, 2) is 
(a) -1 (b) 0 
(c) 1 (d) None of these 
7. If у? = P (x) is a polynomial of degree 3 then 
d| ady 
2 |” 22 equals 
(a) P" (x)+P'x (Ы) Р” (х). Р” (x) 


(c) P (x). P” (x) (d) None of these 


8. 


10. 


11. 


12. 


13. 


14. 


Objective Mathematics 


If УО) +371 y |=x+2 and y=xf (x) then 


dy . 
= is equal to 
aL, 
(a) 14 (b) 7/8 
(c) 1 (d) None of these 
. If 27427 2 2**" , then the value of 2 at 
x=y=lis 
(a) 0 (b) -1 
(c) 1 (d)2 
If f(x) 21x — 21 and g(x) = fof (x), then for 


x > 20, g(x) = 


(а) 2 (b) 1 

(c)3 (d) None of these 

If f(x) = sin. | (sin x) + cos ! (sin x) and $ (x) 
=f (f (f (x))), then ф' (x) 

(a) 1 (b) sin x 

(c) 0 (d) None of these 

If Р(х) = (108, х tan x) (log, cot x) | 


=f x 5 r 
+ tan = |then f” (0) is equal to 
E | f’ (0) is eq 


(a) -2 (b) 2 
(c) 1/2 (d) 0 


1 
If xy oic బరిలో శో eie, then 
1 


3 dv 
x y = equals 


dx 
(a) -1 (b) 0 
(c)1 (d) None of these 
If variables xandy are related by the 


y 1 dy . 
equation х=] © r then a is 


equal to 





(а) == 


Ta f (0) V1 +9)" 
у 


(c) 1+9у° (d) 





1 +9y° 


Differential Coefficient 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


If y =[x+ V14+x2], then (1 +x) Уу t ху 
is equal to 





(a) n'y (b) пу? 

(c) ny? (d) None of these 
If f(x) =cot | | х = Jen tois 
(a) -1 МГТ 

(с) log 2 (b) -log 2 


The solution set of f’(x)>g’ (x) where 
f (x) = (1/2) 5% *! and g(x) = 5* + 4x log 5 is 
(а) (1, ео) (b) (0, 1) 

(с) 10, оо) (d) (0, ~) 


If f’ (х) =g (x) and g’(x) = – (х) for all x 
and f (2) = 4 2f'Q) then f7(19) * g (19) is 
(a) 16 (b) 32 

(c) 64 (d) None of these 

If $ (x) be a polynomial function of the 
second degree. If ф(1) = ф (— 1) and aj, a, аз 
are in A.P. then ф' (a1), 0’ (a5), 0’ (аз) are in 
(a) AP (b) GP 

(c) HP (d) None of these 

dy 
du 


If y=sinx’ and u= cos x then — is equal to 


(a) — cosec x. cos x 
bs 


(b) 180 cosec x'. cos x 


(c) - — cosec x. cos x” 

leu 
(d) None of these 
The diff. coeffi. of f(log x) w.r.t x, where 
F(x) = log x is 
(a) x/log x 


(c) (x log x) ! 


(b) log x/x 
(d) None of these 


E 1 + соѕ20 } dy |, 
Ify= 1-026 |, “9735/4 
(a) -2 (b) 2 
(c)+2 (d) None of these 
If y= V sin x + Vsin + Vsin x +... e then 
dy _ 
dec 
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2у – 1 cos x 
(a) cos x (b) 2y- 1 
2x= 1 cos y 
(© соѕ у (d) 2x- 1 
- u (x) AS AS 
Xie. e log { i | (02) = 4,702) 
=2,и(2) = 2, v (2) = 1, then f’(2) is equal to 
(a) 0 (b) 1 
(c) -1 (d) None of these 
25. If V(x? +?) =ae a 0/9 450 then y" (0) 
is 
(а) 5 aes (b) ae"? 
2 =—x/2 లే 
(c) - Pi (d) not exist 
26. If f'(x) = sin x + sin 4x . cos x then 
f 2x eT ja th NES is equal to 
\ 2 ) 2 
(a) 5l 3, ш (b) 0 
(c) - 2 V27 (d) None of these 
27. If P(x) is a polynomial such that 


28. 


29. 


30. 


Р(х2+1)= {Р (х))2+1 and P(0)=0 then 
P'(0) is equal to 


(a) -1 (b) 0 

(c) 1 (d) None of these 

If sin y = x sin (a + y) and 

d = ee then the value of A is 
dx |4x —2xcosa 

(22 (b) cos a 

(c) sin a (d) None of these 


The third derivative of a function f(x) 
varishes for all x. If f (0) = 1, f' (1) 2 2 and 
f" =- 1, then f(x) is equal to 

(a) (- 3/2) x3 - 3x4 9 

(b) (- 1/2) x? - 3x 1 

(0C 1/2) х2 + 3x41 

(d) (- 3/2) x! - 2x «2 

If y zlog? (x- 2)? for x 0,2 then у (3) is 


equal to 
(a) 1/3 (b) 2/3 
(c) 4/3 (d) None of these 
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MULTIPLE CHOICE-II 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Let f (x) = x" , n being a non-negative integer, 
the value of n for which the equality 

f’ (a b) 2 f' (a) +f’ (b) is valid for all 
a,b»0is 














(a) 0 (b) 1 
(c) 2 (d) None of these 
If „= = + tan” | శా! 
1+х+х_ | (X +3x+3 | 

+tan | rats | +... up to n terms, 

X + 5х+7 | 
then y’ (0) is equal to 
(а)-——; (0) - 

In 1+л? 
(с) (d) None of these 
1+л° 

If р(х) 2 x tx f'() - xf" @)+/”” (3) for 


all x e R then 

(a) f (0) +f 2) =/ (D) 

(b) f (0) +f (3) =0 

(с) f C1) +f 3) =f (2) 

(d) None of these 

Let f be a function such that f(x+y) =f (x) 
+f(y) for all x andy and f(x)= Qx + 3x) 
g(x) for all x where g(x) is continuous and 
2(0) = 3. Then f '(x) is equal to 

(a)9 (b)3 

(c) 6 (d) none of these 


EX el РР Фу 
If N(x + у) + (у — x) =a, then = equals 
x 


(a) 2/a (b) - 2/4 

(c) 2/а? (9) None of these 

If sin (x + у) = log (x + y), then 9 = 

(а) 2 (0-2 

(c) | (d) -1 

If y = logy (10g; х}, then n is equal to 
log, e 1 


M (b) 


x log, x log, 2 


38. 


39. 


40. 


41. 


42. 


Objective Mathematics 


1 
8) == 
log, (2x) 


Via end?) irr 
If y= Чача eas (1-1), 


dv 
then ie 


$i 

KESET 
4 

y 1-571) 


(d) None of these 








E 

PCT PNEU SE 

1- v1 - f£) 
(d) 

t 
Let x?" + у°°** = 5. Then 
(a) atx=0, y=0, y 'z0 
(b) atx=0, y= 1, y=0 
(c)atx= y=1, y=- | 
(4) аіх= 1, у=0, у= 
If РО) = (1+ х)" then the value of 
700) +f’ (0) UO poe M is 
(а) n (b) 2" 
(౧2! (4) None of these 
x" sin x cos x 
If f(x) = | п! іп (пл/2) соѕ (n 0/2) 
а a a 
then the value of 
= (f (x)) atx =0 forn =2m +1 is 
(a) -1 (b) 0 
(c) І (d) independent of a 
If f (x) = sin je జె | then 
tx 





(a) fis derivable for all x, with |x| < 1 
(b) fis not derivable at x = 1 

(c) fis not derivable at x = – 1 

(d) fis derivable for all x, with |x 1» 1 


Differential Coefficient 


43. 


44. 


If P (x) be a polynomial of degree 4, with 
P 2)--1,P' (2) = 0, 
Р” (2) =2, Р” (2) = – 12 
then Р” (1) is equal to 


and Р” (2)=24 


M.M. 20 


1. 


+ If Vad -x$ + Na -y8 =a (x? - уЗ) 





and 


6 
dy yi za 
de 7 95) 1 Є | 





then 
(a) f (x, у) = у/х (b) f (x, y) = уух? 
(f(x, у) = 2у2/х2 (f(x, y=x/y? 





3. =m tin! log, (e/x?) -1( 3*2]1og,x | 
log, (ex?) |1-61og,x | 
2 
then gy is 
dx 
(a) 2 (b) 1 
(c) 0 (d) -1 


3 


3 
. If x =асоѕ Ө, у =b sin Ө, then dy is equal 
dx 





to 
(a) | = 3h |cosec“ Ө cot* 0 
a 
(b) | cs | созес` Ө соё Ө 
= 3b \ 





(с) | 
a 


(d) None of these 


4 
| casec 0 cot 0 


8 


* 
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(b) g’(2)=8 + g'(1) 
(с) g"(2) + f’"(3) 24 
(d) None of these 


= сь Хра 2 
СН Am 45. If Ро) sin| s pd -x | for 2«x«3 and 
(c) 26 (d) 28 [x] denotes the greatest integer less than or 
rà Eee ay T equal to x, then f’ (౧౫/3) is equal to 
SU UE ч et 3 E OR (а) Yn/3 (b) 173 
Byes EE а TRE (2) n (d) None of these 
(a) f'(1) 2 4 * f'Q) 
Practice Test 
Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 - 20] 
x 2 1 X 
If y - | f (0 sin (2 (x - ) dt, then ^ + £y 5. I F@=3), (4£ — 2 F (01 dt, then Е (4) 
ð dx* E 
equals equals 
(a) 0 (b) y (a) 32/9 (b) 64/3 
OR. а) 22 (с) 64/9 (9) None of these 
na a 6. Iff (x -), f (x). f(y) and f (x +y) are in A.P., 


for all x, y and f (0) * 0, then 
(a)f (2) =f- 2) 

(b) f(3) -f(- 3) =0 

(с) f’ (2) +7 (– 2) = 0 

(9) f’ (3) =f’ (- 3) 


[f ———————7 
s РУ Mae y a + Уу... о then ду 








is equal to 
1 y -x 
(a) 25-1 (b) 6 == 
ల 2у. – 2ху - 1 
(c) (2y - 1) (d) None of these 
-1 
The derivative of cos” | х та | atx--1 
x +x 
is 
(a) -2 (b) -1 
(c) 0 (4) 1 


к | WB-2sin?t) 42+! costdt=0, 
n/2 70 


then | oy | Е is 
(a) -8 
(c) V3 


(b) 0 
(d) None of these 
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10. If f, (x) =e"! for all n € Nand fo (x) =x (b) fn @). fr - 169 


then E (f, (x)) is equal to (ఎగ (0. fn - 1 Œ) -~ fa (గ @) 


(d) n fix) 
(బగ 6) SE thy 1 G0) ea 


Record Your Score 


1. First attempt 


Zee (I 
3. Third attempt must be 10096 





Answers 
Multiple Choice -I 
1. (a) 2. (a) 3. (c) 4. (b) 5. (b) 6. (a) 
7. (c) 8. (b) 9. (b) 10. (b) 11. (c) 12. (c) 
13. (c) 14. (b) 15. (a) 16. (a) 17. (d) 18. (b) 
19. (a) 20. (c) 21. (c) 22. (b) 23. (b) 24. (a) 
25. (c) 26. (c) 27. (c) 28. (c) 29. (c) 30. (b) 
Multiple Choice -Il 
31. (a), (c) 32. (b) 33. (а), (b), (с) 34. (a) 35. (c) 36. (d) 
37. (a), (b) 38. (a), (b) 39. (c) 40. (b) 41. (b), (d) 
42. (a), (b), (c), (d) 43. (c) 44. (а), (b), (c) 45. (b) 
Practice Test 
1. (c) 2. (d) 3. (c) 4. (c) 5. (a) 6. (a), (c) 


7. (b) 8. (b) 9. (c) 10. (a), (c), (d) 
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TANGENT AND NORMAL 





§ 14.1. Tangent and Normal 


The equation of the tangent at a point (xo, yo) to the 
curve y = f(x) is 
_ (9 > 
SS X, yo) 


equation of the normal at a point (xo, yo) to the curve 
y-f(9is 
- 1 
у-у = 7s (Х- Xo) 
Эк 
Xo, Yo) 


Note : (i) If tangent is parallel to the x-axis or normal 





bo. Fig.14.1. 
is perpendicular to x-axis then E: | = 0. 
dx 
(Xo, o) 
(ii) If tangent is perpendicular to the x-axis or normal is parallel to the x-axis then | = | = 0: 
Xo, Yo) 
g 
yo 1 * | నే 
з = оо. у) 
Length of the Tangent : I(PT) = dy 
dx jx. w) 
2 
4/1 + dy | 
Length of the Normal : I(PN) = yo dx 
(Xo, yo) 
з zi yo 
Length of the Subtangent : I(TM) = | ду | 
dx |, уз 
Length of the Subnormal : I(MN) = yo E | 
x 
Xo, yo) 
§ 14.2. Equations of Tangent and Normal if the Equation of the Curve in Parametric Form 
I x = (0), and y = g(t) 
dy | gto 
then dx Р 


In this case, the equations of the tangent and the normal are given by 


у-9(0 = Frey OD) 


and Y- 9 (9) 9000 +x- fib) f' (0 = 0. 
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§ 14.3. The angle between two Curves 


Let y = f(x) and y = gx) be two curves and 
P (хо, yo) be a common point of intersection. 

Then the angle between the two curves at 
P (xo, yo) is defined as the angle between the tangents 
to the curve at P and itis given by 

f’ (xo) - 9 (Xo) 

1+ f (хо). g (ж) 
If the curves touch each other at P, then Ө = 0°; so 
that f'(xo) = g (xo) 


12౧60 — 





If the angle 6 is a right angle, the curves are said Y 
to cut orthogonally then : 
Р (ж) Я 9 (Xo) m 1 Fig.1 4.2 


MULTIPLE CHOICE-1 


Each question is this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The equation of the tangent to the curve (aj d - b^ - o +P" 
y 21— e"? at the point of intersection with (Da -»P-od-p 
the y-axis is (с) డో -b = ౦2+ p 
(3) x -2y 20 (6) 2x* y 20 


(9 а2+ 2 =07 - p? 





-y= | (ON f 
(టా (None pb these 6. The slope of the tangent to the curve 
: А72. х 
2. Тһе ES a p | touches the curve ye న్‌ айе рїнє аяа 
y=be * ; at the point (a) 1/4 (b) 1/2 
(a) [Ж 2 | (Ь) | -а, 2 | (c) 1 (а) None of these 
& ту 7, The equation of the tangent to the curve 
(c) | a, € (d) None of these exl - 
12 y=e ` atthe point where the curve cuts the 
li = 11 
3. The chord joining _the points where tava , н, గాడి తాల 
х = = 
х=рапіх= 4 on the curve y=ax +bx+c (с)у+ех=1 (4) None of these 
is parallel to the tangent at the point on the opinar 
сеа 8. If the tangent to the curve Vx + Vv эй at 
E any point on it cuts the axes OX an at 
e risa +4 EG Р and О respectively then OP + ОО is 
(c) T (d) None of these (a) a/2 (b)a 
(c) 2a (d) 4a 


4. If the tangent to the curve xy + ax + by = 0 at 


(1, 1) is inclined at an angle tan !2 with 
x-axis, then 


9. If the tangent at (1, 1) on у? =x(2- x 
meets the curve again at P, then P is 


a - un roa е (a) (4, 4) (b) (-1, 2) 
P epo న 5 sau в (c) (9/4, 3/8) (d) None of these 
; Ы 10. The tangent to the curve 


D. АЗЕ: 
С mes xX y 
5. If the curves 77 +25 = 1 and 775 – 75 = 1 cut 
a b a E 





х= а V(cos 20) cos Ө, у= a Үсо 20 sinO at 
the point corresponding to Ө = ౫/6 at 
each other orthogonally, then (a) parallel to the x-axis 


Tangent and Normal 


11. 


12. 


13. 


(b) parallel to the y-axis 

(c) parallel to line y 2 x 

(d) None of these 

The area of the triangle formed by the 
positive x-axis, and the normal and tangent to 
the circle x +y =4at(l, Үз) iS 


(a) N3 (b) 2V3 
(c) 453. (d) None of these 
The distance between the origin and the 


normal to the curve y = e% +x atx=O0is 

(а) 2/83 (b) 2/V5 

(c) 2/ Үт (6) none of these 

The value of m for which the area of the 
triangle included between the axes and any 
tangent to the curve ху = b" is constant, is 


MULTIPLE CHOICE -II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


16. 


17. 


18. 


19. 


If the line ax + by c =0 is a normal to the 
curve xy = 1. Then 


(a)a>0,b>0 (b)a>0,b<0 
(c)a<0,b>0 (d)a<0,b<0 
The normal to the curve represented 


parametrically by x= a (cos Ө + Ө sin Ө) and 
y =a (sin 0 — 0 cos 0) at any point 0, is such 
that it 

(a) makes a constant angle with the x-axis 

(b) is at a constant distance from the origin 
(c) touches a fixed circle 

(d) passes through the origin 

If the tangent at any point on the curve 
x + y! =a cuts off intercepts p and q on the 


= о = чуй 


co-ordinate axes, the value of p ""*q ~~ is 
(ауа “3 (ba ^ 

(c) а? (d) None of these 

If y=f(x) be the equation of a parabola 


which is touched by the line y = x at the point 
where x — 1. Then 

(a) f (0) = f'(1) 

(f'(0)21 

(c) f (0) +f’ (0) +700) = 1 

(d) 2f(0) = 1 —f" (0) 


14. 


15. 


20. 


21. 


22. 


23. 


24. 
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(a) 1/2 (b) 1 
(c) 3/2 (d)2 
The acute angles between the curves 


y= [52-11 and у=1х2-3 | at their points of 
intersection is 

(a) 0/4 (b) tan”! (4 ҮЗ /7) 

(c) tan ! (4 ҮТ) (d) none of these 

If f(x) 2 x/sin x and g(x)-x/tanx where 
О<х < 1 then in this interval 

(a) both f (x) and- g (x) are increasing functions 
(b) both f (x) and g (x) are decreasing functions 
(c) f (x) is an increasing function 

(d) g (x) is an increasing function 


Let the  parabolas y= X - ax * b and 
y =x (c — x) touch each other at the point (1, 
0) then 


(a)a=-3 (b) b=1 
(c)c=2 (d)b+c=3 
The point of intersection of the tangents 


drawn to the curve xy= 1—у at the points 
where it is meet by the curve ху= 1 — у, is 
given by 


(а) (0, -1) (b) (1, 1) 

(c) (0, 1) (d) none of these 

If y=4x-5 is a tangent to the curve 
у? = px +q at (2, 3) then 

(a)p=2,q=-7 

(b) p=-2,q=7 

(с)р=-2,д=-—7 

(d) p=2,q=7 

The slope of the normal at the point with 


abscissa x = — 2 of the graph of the function 
fQ@=lx -xlis 


(a) -1/6 (b) -1/3 
(c) 1/6 (d) 1/3 
The subtangent, ordinate and subnormal to 


the parabola y! = 4ax at a point (different 
from the origin) are in 


Objective Mathematics 


(a) A.P. (b) G.P. у | PED „г. теке таг 
(c) H.P. (d) None of these | Үз, 13 ] V13 ° N13 | 
25. A point on the ellipse Ax + 9y? = 36 where (c) =: E. | (d) None of these 
the tangent is equally inclined to the axes is ( Уз 13 | 
Practice Test 
MM : 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. The curve у-е +х=0 has a vertical 
tangent at the point 
(а) (1, D 
(c) (0, 1) 


(b) at no point 
(d) (1, 0) 


x 
. For F(x) = [ 2|t|dt, the tangent lines 
0 


which are parallel to the bisector of the first 
co-ordinate angle is 


(0y-x-4 (yexel 
3 3 
()y=x-F (@у=х+5 


. The tangent to the graph of the function 
y=f(x) at the point with abscissa x-1 
form an angle of x/6 and at the point x = 2 
an angle of ౫౧/3 and at the point x - 3 an 
angle of x/4. The value of 


3 3 
f F (x) Fe) ах + J, f” (x) dx 


(f” (x) is suppose to be continuous) is 


443-1 353-1 
(a) ANT ий (b) lI Mj 3; 
(c) 4-13 (d) None of these 


3 
. The slope of the tangent to the curve 


ж, етмо 1% 
у= cos t dt atx =7—is 
| 442 








/ AVE 2) we 1 
PRU. wD) асаа 
A | 
(с) 28 1 x (d) None of these 


. The equations of the tangents to the curve 
y= х“ from the point (2, 0) not on the curve, 
are given by 


(a)y=0 (Ы) у-1=5 (х – 1) 


10. 


[10 x 2 = 20] 

(o. 4098. 2048 (, _ 3 

жегир] | 3 | 
32 607 2 

స 343811" a 


. If the parametric equation of a curve given 


by x= e cot ty- e sin t, then the tangent 
to the curve at the point ? = 7/4 makes with 
axis of x the angle 


(a) 0 (b) 7/4 
(c) 1/3 (d) 1/2 

. For the curve x- Ü- | у= p t, the 
tangent line is perpendicular to x-axis when 
(a)t=0 (b) t= ve 
CINE (t--4 

УЗ Уз. 

. If the subnormal at any point on 
y zal ^" х" is of constant length, then the 
value of n is 
(a) -2 (b) 1/2 
(c) 1 (d) 2 

. The tangent and normal at the point 


P (at^, 2at) to the parabola y? - 4ax meet 
the x-axis in T and G respectively, then the 
angle at which the tangent at P to the 
parabola is inclined to the tangent at P to 
the circle through T,P,G is 


(а) tan ! 2 (b) cot” | ¢? 
(c)tan ^t (d) cot ! t 
The value of parameter a so that the line 


(8-a)x+ay+ (х2 — 1) = 0 is normal to the 
curve ху = 1, тау lie in the interval 

(a) (~ ә, 0) U (3, œ) (b) (1, 3) 

(c) (-3, 3) (d) None of these 


Tangent and Normal 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt | 
3. Third attempt must be 100% 





Answers 
Multiple Choice –1 
1. (a) 2. (d) 3. (a) 4. (b) 5. (c) 6. (b) 
7. (d) 8. (b) 9. (c) 10. (a) 11. (b) 12. (b) 
13. (b) 14. (b) 15. (c) 
Multiple Choice -il 
16. (b), (c) 17. (b), (c) 18. (a) 19. (a), (b), (c) (d) 20. (b), (d) 
21. (c) 22. (d) 23. (a) 24. (b) 25. (a), (b), (c) 


Practice Test 
1. (d) 2. (a), (b) 3. (d) 4. (b) 5. (a), (c) 6. (d) 
7. (a) 8. (b) 9. (c) 10. (a) 
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MONOTONOCITY 





§ 15.1. Monotonocity 


A function f defined on an interval [a, Б] said to be 
(i) Monotonically increasing function : 

If x2>x1 — f(x2)>F(x1), V xi xe e [а, b] 
(ii) Strictly increasing function : 

Iff х> x => f(x2)> f(x), Y xi, xo e [a, b] 
(iii) Monotonizally decreasing function : 

Iff xo2x1-2f(Qxo«fo), М xi xe e [a, b] 
(iv) Strictly decreasing function : 

If x2>Xx1 > (х) < Кх), V x, x2 є [a,b] 


$ 15.2. Test for Monotonocity 


(i) The function f (x) is monotonically increasing in the interval [a, b}, if f' (x) > O in [a, Б]. 
(ii) The function f (x) is strictly increasing in the interval [a, b], if f’ (x) > O in [a, b]. 
(її) The function f (x) is monotonically decreasing in the interval [a, b], if f' (x) < O in [a, b] 
(iv) The function f (x) is strictly decreasing in the interval [a, b], if f' (x) « О in [a, Б]. 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whicheven is appropriate. 














1. Let y= xle ^, then the interval in which y (а) (— оо, оо) 
increases with respect to x is (b) | చైనా a U[I, ә) 
(а) (= œ, оо) (b) (— 2, 0) Er 
(с) (2, =) (d) (0, 2) (с) | -3,5-= |+ (2:88) 
2. The function f (х) = cos | Fus decreasing in (d) [1, e») 
4 «it 
the interval s 4. On which of the following intervals is the 
(а) (2л + 1, 2л), ne № function x + sin x – 1 decreasing ? 
(b) | ^ p 2n | Que № (a) ee n ag QUOD 
P (c) | SAn) (d) None of these 
© Saat men NA id 
2n-2'2n4] గ Lo be 
(9) సంతం 5. The function f(x) = 108 (1 +x) – = Í 
3. The set of all values of a for which the increasing on 
function (a) (0, ое) (b) (— es, 0) 
va+4 \ (с) (— оо, оо) (4) None of these 


f(x) =| a |а 3+ log 5 
aL J 


decreases for all real x is 


Monotonocity 


10. 


4 _asinx+bcos x 
LOR € sin x - d cos x 
x then 

(a) ad - bc » 0 


(c) ab - cd» 0 


is decreasing for all 


(b) ad - bc <0 
(d) ab — cd «0 


If fœ = (ab- b -2)x [ (cos Ө + sin“) 


dð is decreasing function of x for all xe К 
and b R, b being independent of x, then 

(a) a e (0, V6) (b) ae (- V6, V6) 
(c)ae (- V6, 0) (d) none of these 

The value of а in order that f (x) = ҮЗ sin x 
— cos x — 2ax + b decreases for all real values 
of x, is given by 


(а)а<1 (Б) а> 1 

(с) a 2 N2 (d) a « N2 
и | in(m+x). 

The function f (x) = ТЕГҮ 59S is 


(a) increasing on [0, ое) 

(b) decreasing on [0, =) 

(c) increasing on [0, z/e) and decreasing on 
[7/е, =) 

(d) decreasing on [0, п/е) and increasing on 
[л/е, со) 

The function f defined by f(x) = (х+ 2) e ^ is 

(a) decreasing for all x 

(b) decreasing on (— со, — 1) and increasing in 
(= 1, ә) 


MULTIPLE CHOICE -lI 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


16. 


17. 


Let h(x) =f (x) ~ rwy + FOF for all 
real values of x. Then 

(а) А is increasing whenever f (x) is increasing 
(b) А is increasing whenever f '(x) < 0 

(с) his decreasing whenever f is decreasing 
(d) nothing can be said in general 


"i 
If ф(х) = |5 Jer -x) Vxe (-3,4) 
where f "(x) > 0 V x e (- 3, 4), then ф(х) is 


(a) increasing in| >, 4 | 


кә |» 


/ \ 
(0) decreasing шў ld | 


11. 


12. 


13. 


14. 


15. 


18. 


19. 
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(c) increasing for all x 

(d) decreasing in (— 1, œ) and increasing in 
(— °°,— 1). 

If a<0, the function f(x)=e"+e ^ is a 

monotonically decreasing function for values 

of x given by 

(a) x »0 

(c) x» 1 


ax 


(b) x«0 

(d)x«1 

y-íx(x- 3)? increases for all values of x 
lying in the interval 
(а) 0<х<3/2 

(c) – о «x « 0 


(b) O <x <œ 

(d)! «x«3 

The function f (x) = tan x ^ x 

(a) always increases 

(b) always decreases 

(c) never decreases 

(d) some times increases and some times 
decreases 

If the function f(x)-2coslxl—2ax-& b 

increases along the entire number scale, the 

range of values of a is given by 

(а)а<Ь (Б) a= b/2 

(c)as—1/2 (d) a> - 3/2 

The function f (x) =x V(ax - x), 220 

(a) increases on the interval (0, 3a/4) 

(b) decreases on the interval ( 34/4 , a ) 

(c) decreases on the interval (0, 32/4) 

(d) increases on the interval ( 32/4 , a 


(c) increasing in | Е 


N [ә 


0 | 
ళ్‌ 3 
(d) decreasing in| 0,7 | 


Which of the following functions are 
decreasing on (0, 1/2) ? 

(a) cos x (b) cos 2x 

(c) cos 3x (d) tan x 
If oWO +f a- x) 
а>0,0<х< 2a then 

(a) (x) increases in (a, 2a) 
(b) ф(х) increases in (0, а) 
(c) ф(х) decreases in (a, 2a) 


and f”’(x)>0, 
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20. 


21. 


22. 


23. 


(d) ф(х) decreases in (0, a) 

If ХО) = 2х + сог! x «log (NI + – х), 
then f (x) 

(a) increases in (0, со) 

(b) decreases іп [0, ео) 

(c) neither increases nor decreases in (0. =) 
(d) increases in (— оо, со) 

If f(x) - ax — 92 + 9x +3 is increasing on 
R, then 


(a) a«3 (b) a>3 

(c)a €3 (d) None of these 
Function Р(х) =1х1-1х= 11 is 
monotonically increasing when 

(a) x «0 (b) x> 1 

(c) x« 1 (4) 0<х<1 


Every invertible function is 
(a) monotonic function 
(b) constant function 


25. 


Objective Mathematics 


(c) indentity function 
(d) not necessarily monotonic function 


. Let f(x) = 2x" - log lx}, x z 0. Then f(x) is 


d e 
(a) m. in|-7, 








1 
оо.) 
«d ! 
e 
(b) m.d. in[ - L, 0 luf ze | 
(c) m.i. in| — : \ | 
T | A | 3| 
+f I^ l 
(d) m.d. in e jufo, 3 
Let f'(x)>0andg(x)<0 for all xe R. 


Then 

(a) f (869) > f (gx * DJ) 
(b) f{g 60) »f(g (х - D) 
(с) а 609) 22 far 0) 
(9) 2 (£69) » 2 x - D) 


Practice Test 


M.M. 20 


1. 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


Let f(x) =x? нах? +Ьх +5 sin?^x be an 
increasing function in the set of real 
numbers R. Then aandb satisfy the 
condition 

(a) a? - 3b - 15» 0 

(b) a? - 3b + 15» 0 


(c) a? - 3b - 15 «0 
(d)a>Oandb>0 


‚е Q (х) =f @)+f(1-x) 


and f (х) « 0, 0 <x <1, then 
(a) Q increases in [1/2, 1] 
(b) Q decreases in [1/2, 1] 
(c) Q decreases in [0, 1/ 2] 
(d) Q increases in [0, 1/2] 


. Iff: R > RB is the function defined by 
x = ఖీ 
fx) se , then 
e +e” 


(a) f (x) is an increasing function 
(b) f (x) is a decreasing function 
(c) f (x) is onto (surjective) 

(d) None of these 


4. 


[10 x 2 - 20] 


If f’(x) = | x | – (х) where {x} denotes the 
fractional part of x, then f (x) is decreasing 
in 
E -9, 0 a)| - 2' 2 | 

5, 1 \ 
©|- E а i| 


. The "A to which 5 may belong so that 


the function 


మా 
f(x)= ee ELI 


is increasing at every point of its domain is 








(а) [- 7, - 1] (b) [- 6, - 2] 
(c) [2, 2-5] (d) [2, 3] 

. For x > 1, y = log, x satisfies the inequality 
(a)x-1»y (b)x^-1»y 
(Oy»x-1 (d E 

- The function f(x)=x* decreases on the 
interval 
(a) (0, e) (b) (0, 1) 

(c) (0, 1/e) (d) None of these 


Monotonocity 


8. Let the function f(x) = sin x + cos x, 
defined in [0, 2л], then f (x) 
(a) increases in (1/4, 1/2) 
(b) decreases in (1/4, 51/4) 
: sd. m.p Won 
(c) increases d 0, 2 a ki 2л | 
Р Cy Tk 
(d) decreases in| 0, — lulls, эл | 
4 12 


Record Your Score 


1. First attempt 


2. Second attempt 
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9. Let f(9ej]é «-1(-2)dx. Then f 


decreases in the interval 


(a) (- heise 2) (b) (— 2, న 1) 
(c) (1, 2) (d) (2, =) 
10. For all x € (0, 1) 
(జలా 14x (b) log, (1 +x) «x 
(c) sin x >x (d) log, x > x 


Max. Marks 


pre 





3. Third attempt 


Multiple Choice –1 


1. (d) 2. (d) 3. (b) 
7. (b) 8. (b) 9. (b) 
13. (a) 14. (c) 15. (a) 
Multiple Choice -ll 
16. (a), (c) 17. (a), (b), (c), (d) 
21. (b) 22. (d) 23. (a) 


Practice Test 
1. (c) 2. (b), (d) 3. (d) 


6. (a), (b), (d) 7. (с) 8. (b), (c) 


must be 100% 


4. (d) 5. (a) 6. (b) 
10. (d) 11. (a) 12. (a) 
18. (a), (b) 19. (a), (d) 20. (a), (d) 
24. (a), (d) 25. (a, c) 

4. (a) 5. (a), (b), (c), (d) 

9. (c) 10. (b ) 


MAXIMA AND MINIMA 





§ 16.1. Maxima and Minima 


From the figure for the function y = f(x), we find that the function gets local maximum and local 


minimum. The tangent to the curve at these points are parallel to x-axis, i.e., ర్త = 0. 


Greatest 
value/absolute 
maximum 












Local maximum 


Local maximum 


Local minimum 


Local minimum 


Least 
value/absolute 
minimum 


Fig. 16.1. 


§ 16.2. Working Rule for Finding Maxima and Minima 


(a) First Derivative Test : 

To check the maxima or minima at x = a 

(i) КА (x) > О at x< a and f’ (x) <0 at x> a i.e. the sign of f’ (x) changes from + ve to — ve, then f(x) 
has a local maximum at x = a. 


Greatest value 












Local maximum 


Local maximum 
Local minimum 


Local minimum 


Least value 


Fig. 16.2. 


Maxima and Minima 129 


Maximum 
Y A 





Fig. 16.3. 
(i) If f’ (x) <0 at x< aand f’ (x) > 0 at x> а ie. the sign of f’ (x) changes from - ve to + ve, then f(x) 
has a local minimum at x = a. 


(iii) If the sign of f’ (x) does not change, then f(x) has neither local maximum nor local minimum at 
х = a, then point ‘a’ is called a point of inflexion. 


(b) Second derivative Test : 

(i) If f" (a) « Oand f' (a) = 0, then ‘a’ is a point of local maximum. 

(i) If f” (a) > O and f’ (a) = 0, then ‘a’ is a point of local minimum. 

(ii) If f” (а) = Oandf'(a) = Othen further differentiate and obtain ౧” (a). 

(V) iff (a) = fa = f" (a) = = f^^ (a) = 0 and f(a) ғ 0. 

If n is odd then f(x) has neither local maximum nor local minimum at x = a, then point 'a' is called a 
point of inflexion. 

If n is even, then if f” (a) ౦ then f(x) has a local maximum at x = a and if f” (а) > 0 then f(x has a 
local minimum at x = a. 


Note : Maximum or minimum values are also called local extremum values. For the points of local 
extremum either f^(x) — O or f’ (x) does not exist. 


8 16.3. Greatest and Least Values of a Function 


Given a function f (x) in an interval [a, b], the value f (c) is said to be 
(i) The greatest value of f (x) in [a, b] if f (c) > f (x) for all хіп [a, b]. 
(ii) The least value of f(x) in [a, b] if f (c) < f (x) for all x in [a, b]. 





Two important tips : (i) If y= Er ; 
1 €^ 

Let D =e (If degree of g (x) < degree of £ (x) 
y gw 


if zis minimum = yis maximum. 
if zis maximum — y is minimum. 


(ii) Stationary value : A function is said to be stationary for x= c, then f (c) is called stationary value if 
f' (c) = 0. 
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MULTIPLE CHOICE - | 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The 


. Let f(x) 2a - (x 3) 


greatest value of the function 


f(x) =2 sin x + sin 2x on the interval | 0, Зк | 
15 

3N3 
(a) 


2 
(c) 3/2 





(b) 3 
(d) None of these 


. The points of extremum of the function 


x 2 
Е(х)=| &'^?a- Pdtare 


(b) 0 
(d) + 2 


(а) +1 
(c) + 1/2 


. A function f such that f’(2) = (2) = 0 and f 


has a local maximum of —17 at 2 is 
(a) (x - 2) (b) 3 - (x - 2) 
(с) – 17 – (x- Dy (d) None of these 


. The difference between the greatest and the 


least value of the function 
x 
fes | (+241) а on [2, 3] 1 
ә 


(b) 47/6 
(d) 59/6 
8/9 


(a) 37/6 
(c) 57/6 
, then maxima of f (x) 
is 

(a) 3 
(c)a 


(b)a-3 
(d) None of these 


. Let f (x) be a differential function for all x, If 


f (1) 2 - 2 and f’ (x) >2 for all x in [1, 6], 
then minimum value of f (6) = 


(а) 2 (b) 4 

(c) 6 (d) 8 
7. The point in the interval [0,27] where 

f (x) =e" sin x has maximum slope is 

(а) 2 (0) 

(c) x (d) None of these 
8. Let 

iP ex +3х+зйп х![ 3 sin | x#0 

/(х)= х 


0 ‚х= 0 


№ 


10. 


11. 


12. 


13. 


14. 


Objective Mathematics 


then number of points (where f (x) attains its 
minimum value) is 
(a) 1 
(с) 3 


(b) 2 
(d) infinite many 


. If f(x) 2alog,lx lc bx! +x has extremum 


at x — 1 and x — 3 then 
(aja2—3/4,b = – 1/8 

(0) а= 3/4, Б = – 1/8 

(с) а= 3/4, b = 1/8 

(6) None of these 

Let f(x) 2 1 + 2х2 + 2254 +... + 219520. Then 
/ (x) has 

(a) more than one minimum 
(b) exactly one minimum 
(c) at least one maximum 
(d) None of these 


әт ‘atx, 0<х<1 
Lefo)=] A Y m | 

f (x) can have a minimum at x = 1 is the value 
of a 15 

(a) 1 (b) -1 

(c) 0 (d) None of these 

A differentiable function f (x) has a relative 
minimum at x=0 then the function 
y=f(x)+ax+b has a relative minimum at 
х= 0 for 

(a) all a and all b 
(c) all b» 0 


(b) all b ifa=0 
(d) all a » 0 


The function f(x)=f (20-0) 0-2) 
1 


+3(t- 1)? (t- 2)"} dt attains its maximum at 
x= 

(a) 1 (b) 2 

(c) 3 (d)4 

Assuming that the petrol burnt in a motor 
boat varies as the cube of its velocity, the 
most economical speed when going against a 
current of c km/hr is 
(a) (6/2) km/hr 

(с) (5с/2) km/hr 


(b) (3с/4) km/hr 
(d) ( c/2) km/hr 


Maxima and Minima 


15. 


N Characters of information are held on 


magnetic tape, in batches of x characters 


each, the batch processing time is a+ Bx 


seconds. a and В are constants. The optical 
value of x for fast processing is, 


MULTIPLE CHOICE -II 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c. d corresponding to the correct answer(s). 


16. 


17. 


18. 


19. 


20. 


21. 


Let f (x) = cos x sin 2x then 
(a min f(x) »-7/9 
v € (గా, л) 


(b)min f(x) »-9/7 
x € (-7, л) 

(c) min f(x) »-1/9 
xe [గాగ] 
(d)min f(x) »-2/9 
ve (గా n] 


The minimum value of the function defined 
by f (x) = maximum (x. x - 1.2—x] is 


(a) 0 (b) 1/2 
(c) 1 (d) 3/2 

x +3x, —1<х<0 
Let f(x) = -sinx, O<x<7/2 


T 
—-]-cosx, PYET 


Then global maxima of f(x) equals and 
global minima of f (x) are 

(а)—1 (b) 0 

(c) -3 (d) -2 

On [l,e], the least and greatest values of 
fQ= x'in x is 











(a) e, l (b) l, € 
(c) 0, e (d) none of these 
The minimum value of 
1 1 j 
1+ РР Sus 
| sin 01 cos а 
(a) | (b) 2 
(c) (11222) (d) None of these 


The fuel charges for running a train are 
proportional to the square of the speed 
generated in miles per hour and costs Rs. 48 


22. 


23. 


24. 


25. 
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per hour at 16 miles per hour. The most 
economical speed if the fixed charges ie., 
salaries etc. amount to Rs. 300 per hour. 

(a) 10 (b) 20 

(c) 30 (d) 40 

The maximum area of the rectangle that can 
be inscribed in a circle of radius r is 


(a) nr. (b) т 
(c) E (d) 2r 


Let f (x) = ax’ + bx” + cx + 1 have extrema at 

х= а, B such that aß <0 and До). f (B) <0 

then the equation f (x) = 0 has 

(a) three equal real roots 

(b) three distinct real roots 

(c) one positive root if f (a) < 0 and f (D) > 0 

(d) one negative root if f(a) > 0 and f (B) < 0 

Let f(x) be a function. such that f'(a) #0. 

Then at x =a, f (x) 

(a) can not have a maximum 

(b) can not have a minimum 

(c) must have neither a maximum nor a 
minimum 

(d) none of these 

A cylindrical gas container is closed at the 

top and open at the bottom; if the iron plate 

of the top is 5/4 times as thick as the plate 

forming the cylindrical sides. The ratio of the 

radius to the height of the cylinder using 

minimum material for the same capacity is 

(a) 2/3 (b) 1/2 

(c) 4/5 (d) 1/3 
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Practice Test 
M.M: 20 Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
1. Let f (x) = (x? - 1)" (x? + x + 1) then f (x) has (b) Function has interval of increase and 


5. 


local extremum at x = 1 when 


(a)n =2 (b)n=3 
(c)n=4 (d)n=6 
. The critical points of the function f'(x) 
where f (x) = s is 
(a) 0 (b) 2 
(с) 4 (d) 6 


. Let f(x) = 


Xx + 10x-5, x<1 
— 2x + loga (b°-2), x>1 
the set of values of Ь for which 7 (x) have 
greatest value at x = 1 is given by 





(а) 1<b<2 (b) Б = (1, 2} 
(Obe(--,-1) (4) None of these 
Let f (x) = o = d dt (x » 0); then f (x) has 


(a) maxima when n = - 2, - 4, — 6, ..... 

(b) maxima when n = – 1, — 3, – 5, .... 

(c) minima when л = 0, 2, 4, ..... 

(d) minima when n = 1, 3, 5, ..... 

Let f : [а,Ь] — R be a function such that for 

c € (а, Б), f’ (с) =" (с) = Р”) - f" (c) -f (o) =0 

then 

(a) f has local extremum at x = c 

(b)f has neither local maximum nor local 
minimum at x = с 

(c) fis necessarily a constant function 

(d) it is difficult to say whether (a) or (b) 


6. From the graph we can conclude that the 


(a) Function has some roots 
Record Your Score 


1. First attempt 


2. Second attempt 
3. Third attempt 





. Let Fix) = ®® 2 


decrease 
(c) Greatest and the least values of the 
function exist 
(d) Function is periodic 
Let f (x) = (x - 1)” (x - 2)", x € R, Then each 
critical point of f(x) is either local 
maximum or local minimum where 
(a)m=2,n=3 (b)m=2,n=4 
(c)m=3,n=4 (d)m=4,n=2 


. The number of solutions of the equation 


a’) « g (x) - 0, where a > 0, g (x) z0 


and has minimum value 1/2 is 
(a) one (b) two 
(c) infinite many (d) zero 


пх 
ау then 


3-2x,x^1 
(a) f (x) has local maxima at x = 1 
(b) f (x) has local minima at x = 1 
(c) f (x) does not have any local extrema at x = 1 
(d) f (x) has global minima at x = 1 


. Two towns A and B аге 60 km apart. A 


School is to be built to serve 150 students in 
town A and 50 students in town B. If the 
total distance to be travelled by all 200 
students is to be as small as possible, then 
the school should be built at 

(a) town B (b) 45 km from town A 
(c) town A (d) 45 km from town B 


Max. Marks — 
| 


dil жщ 


[ТТ УТАУ” IET 
i must be 100% | 


Maxima and Minima 


Multiple Choice – 1 


1. (a) 2. (a) 
7. (b) 8. (a) 
13. (a) 14. (a) 
Multiple Choice -il 
16. (a), b) 17. (d) 
22. (d) 23. (b), (с), (d) 


Practice Test 


1. (a), (с), (d) 2. (a), (b), (d) 
7. (b), (d) 8. (d) 


Answers 
3. (c) 4. (d) 
9. (a) 10. (b) 
15. (c) 
18. (b), (d) 19. (c) 
24. (d) 25. (d) 
3. (d) 4. (a), (d) 
9. (a) 10. (c) 


S. (c) 
11. (d) 


20. (c) 


5. (d) 


6. (b) 
12. (b) 


21. (c) 


6. (b) 
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INDEFINITE INTEGRATION 





17.1. Methods of Integration 


(i) Integration by Substitution (or change of independent variable) : 
If the independent variable x in | f (x) dx be changed to t, then we substitute x = ф (0 i.e., dx = 0’ (f) dt 


J too dx = J foo at 
which is either a standard form or is easier to integrate. 
(ii) Integration by parts : 
If uand vare the differentiable functions of x then 
d 
| u.v ax uf udx | || dx 2E var )| dx. 
17.2. How to choose Ist and IInd functions : 

(i) If the two functions are of different types take that function as Ist which comes first in the word 
ILATE where I stands for inverse circular function, ఓ stands for logarithmic function A stands for 
Algebraic function, T stands for trigonometric function and E stands for exponential function. 

(ii) If both functions are algebraic take that function as Ist whose differential coefficient is simple. 

(ii) If both functions are trigonometrical take that function as IInd whose integral is simpler. 
Successive integration by parts : 
Use the following formula 


| uvdx = и И vo U” va - U” vat... + 
dene £c 107! dI ул+(—1)° | u vax 
where ౮ stands for nth differential coefficient of u w.r.t. x and vn stands for nth integral of v w.r.t. x. 
dx -1( XY ^ 1-cos0-verso | 
Note - — were m > 
J dax - х) (aJ р | 1 - sin Ө = covers Ө| 
Cancellation of Integrals : 
i.e. | e* (foo * f' (9) dx = e fix + с. 
17.3. Evaluation of Integrals of Various Type 
Type |: Integrals ofthe type. 


Г 


6 చడ i) | са ‚ (ii) Маж +bx+ c) dx 
ax + Бх+с га + bx + о) 
Rule : Express аж + bx + cin the form of perfect square and then apply the standard results. 
Type Il : Integrals of the type 
х + - px q " (Do X * DUC... + рп-1 х+ рп) 
(i) —PXug. dx (ii т ах iii f MMMM 
Larrea: ШЕ гүге ше (аж + 0౫+ ల sad 
dx b (2ax + b) dx b ` dx 
Rule for (i) : a ae) | РЕ eed | ra 
ate (2а) (ax «bx o) 7- 2a J аж + bx« c 
= таёр са 52 | dx 


28 | aX «bx«c 
The other integral of R.H.S. can be evaluated with the help of type I. 
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Rule for (ii) : 


f (px + q) dx "TNI (2ах+ b "iss 4-20 \! ax 
Va -bx-c) — 2а) Vad + bx + су 2a |? Vat + bx « c 
SED Ao baa | rg РЕ. |{ү-1 аб 
а Varaosa р |] no fea 


The other integral of R.H.S. can be evaluated with the help of type 1. 


Rule for (iii) : In this case by actual division reduce the fraction to the form f(x) + — UU and then 


(ах + Бх+ о) 
integrate. 
Type IIl : Integrals of the form 
; dx © ax £ dx 
БЕ (i) | == == Ш) 
) a+bsin’x | a+bcos* x ( pe вов b cos?x 
А ах tan х) dx 
mwj wf — 2 9x — — — 
(asin x+ bcos x) asin^x 4 bsin xcos x+ ccos^x« d 
where 9 (tan x) is a polynomial in tan x. 


Rule : We shall always in such cases divide above and below by cos? ౫; then put tan x = t ie. 


sec? x dx — dt then the question shall reduce to the forms Í SE „or Í — రా. 
(af + bt+ c) i (af + bt+ C) 
Type IV : Integrals of the form 
: ax o dx х. ах 
of a+bsinx af a+ bcos x diy J asinx+ bcos ౫+ c 
üv f (pcos x+ qsin x) ae у) pcosx+qsinx+r J 
(acos x+ bsin x) acosx+bsinx+c¢ 
Rule for (i), (ii) and (iii) : 
1 - tan? x/2 : 2 tan x/2 
write 60s X= z a Й SS 
1 +їап“ x/2 1+tan* x/2 
the numerator shall become sec? ౫/2 and the denominator will be a quadratic in tan x/2. Putting tan x/2 = t 
іе. sec? ౫/2 dx = 2dtthe question shall reduce to the form | =e 
at +bt+c 


Rule for (iv) : Express the numerator as 
1 (D^) + m (d.c. of D^) 
find / and m by comparing the coefficients of sin x and cos x and split the integral into sum of two integrals as 


if ах+ т | scan 


= k+miniIDl+e 
Rule for (v) : Express the numerator as 


00% +m (d.c. of D^) + n, find / m, and n by comparing the coefficients of sin x, cos x and constant term 
and split the integral into sum of three hie as 


f ax+m | ае ар, ах+п] & 


= k«miniD'i«n[ P and to evaluate M = proceed by the method to evaluate rule (i), (ii) and (ii). 


Type V : Integrals of the form 
( [ (x + a?) dx 
ud +k + а) 
(н) |= ue -2 Box. 
o жк af ) 
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where kis a constant, + ve, — ve or zero. 


2 22 
Rule for (i) and (ii) : Divide above and below by Ê then putting (i) t = x— = and (ii) t = x+ = 











me - ca 
ie, dt=| i+- |ах and @ = | 1- > |а 
E x J^ 
then the questions shall reduce to the form i 
[ at x г 
te pog 
Remember : 
(i f ж dx 2 Af (х2 + а?) ах T 51-9 G -dx dx 
dicm 2) Erker +k + a^) 
@ === 23 02+ а?) dx а] (x? – а?) dx 
(х атта 2a? о“ + кх + af) 2a Of + kx + а“) 


(ш) f PS ala 1 с=з "лк" s, 
వూ T kQn-2)08 «K^! К@п-2)* (2 + 
Type (VI) : Integrals of the form 


хер ах 

wJ (Ax + B) Хах + b) 

eS са 
(Аж + Вх+ С) V(ax + b) 


- dx 

e) J (Ax + B) Vax + Бх+ C) 

(iv) ] Se) ae 
(АЖ + Bx + C) Vax + bx с) 


Rule for (i) and (ii): Put ax+b = А 





Rule for (iii) : Put Ax+B = i 
Rule for (iv) : Put aX +Ьх+с ч 
AX + Вх+ C 


ах 


Note : The integral f паре 
(Ax + B) (ах + Бх + с) 


where ris positive integer, may also be evaluated by 


substitution Ax+ B = 1 
Type VII : Integral of the type f x” (a+ bx"? dx, where m, n, pe О 
Case (i) : (i) If pe /, then expand by the formula of Newton binomial. 
(ii) If p « 0, then we put x = f*, where kis the common denominator of the fractions m and n. 
Case (ii) : ier m — Integer then we put a+ bx” = P 
where a is the denominator of the fraction p. 


í +p = Integer then we put a+ bx’ = t%x” where a is the denominator of the 





Case (iii) : If 
fraction p, 


Type VIII : Integrals of the type : 
[ f (x, (ax- bP” | (ах + bP , .....) dx 
where fis irrational and ря, pa, .... , Q1, q2, .... € /then put ax « b = లొ, where mis the L.C.M. of qi, qo .... 


Indefinite Integration 


Type IX : Integral of the form 


J sin” ౫౦౦9” 


Case (i) : If mis odd and nis even then put cos x = t. 
Case (ii) : If mis even and nis odd then put sin x = t 
Case (iii) : If m and ౧ both are odd then 
if m>n, put sinx = t 
m<n, put cos x = t 


x ax 


т = п, put sin x = torcosx=t 


Case (iv) : If m+n = -ve and even. 


Then convert the given integral in terms of tan x and sec x then put tan x = t. 


Case (Vv) : If m and n are even integer, then convert them in terms of multiple angles by using the 








formulae 
eie 1+ sos 2x, ін2х4= 1 соѕ 2х + sin xc08 X = sin 2x 
and 2 cos x COS у = COS (X+ y) + Cos (X— y) 
17.4. Standard Substitution 
Expression Substitution 
X- 0) eT ЕКЙ 2 . 2 
E or W(x- о) (B- X x = a соѕ“ Ө + В sinf Ө 
(рх ( )(B-» В 
x-a m ^ ^ 
[=] or W(x- a) (x—- B) X = asec’ Ө – Віап“ Ө 
1 x-a = 2 огх- В = t? 


v(x- a) (x - B) 
MULTIPLE CHOICE-1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 


answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If a particle is moving with velocity 
v (t) = cos mt along a straight line such that at 
t=0, = 4 its position function is given by 


ta) E coeur (By ee AN, 
T T 


(c) 1/nsinnt+4 (d) None of these 

2. Let f(x) be a function such that, 
f (0) =f (0) = 0, f(x) = sec! x +4, then the 
function is 


(a) log (sin x) + 1 (ап? x + xb 


(б) 2 Іов (ѕес х) + t tan? x + 2x? 


2 


(c) log (cos x) + cos? x + = 


(d) None of these 


12 9 
+ | 

3. he cate dx is equal to 

(хх +1) 


x + 2х ibo 
V бё+х\ +1)” 


„10 
(D) елге Б 
2(х\+х +1) 
(c) In (К x + I+ V2x! + 5x") + с 


= +c 
(d) None of these 


4. If [fo cos x dx — jf c then f (x) is 
(a) x (b) sin x 
(c) cos x (d) | 


5. J (sin 2x — cos 2x) dx = RÀ sin(2x—-a) +P 


-57 
4 


(d) None of these 


5n 
4 








(a)a= ‚Ре В (Ба = .beR 


п 
(с)а= т,һе К 
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6. 


కీ [с-а (x - b) (x- с)... 





The primitive _ function of the function 
fes е -x Ма эз) 
2 232 
va —x a —x 
(a) c E et ud 
ах 2а х 
(a? — 37 
(c)c- LM (d) None of these 
За x 
. The antiderivative of 
ЈО) = : whose graph 


3+5sinx+3cosx 
passes through the point (0, 0) is 





1 5 
@ 5{ lee 1-3 tanx/2| | 
(b) 4 (lo 1+>tanx/2 
plo ) 





1 5 
(Os [tos 1+ 3 cotx/2 | | 
(d) None of these 





. [x (1 + log x) dx is equal to 


(Бе +e 
(d) None of these 


(a) x log, x +c 

(c) x +c 
(x—z)dx is equal 
to 


MULTIPLE CHOICE -1l 
Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, с, d corresponding to the correct answer(s). 


13. p( nx 4. 
rf Tana Ha Ar + Blog 
sin (x — Q) + C then 
(а) А = 891001 
(b) В = cos a 
(c) А = cos a 
(d) В = ѕіп a 
1 2 
-sin x 
14. үғ the derivative of fx) w.r.t. x is — yb б) ` 
then f (x) is a periodic function with period 
(a) л/2 (b) x 
(c) = (64) not defined 


15. fx"? 


де! +x 6 5/3 dx is equal to 


(33 (1 9x Ay Bae 


10. 


11. 


12. 


'(c)0 


Objective Mathematics 


(b) 5c + 5d +x 
(d) None of these 


(a) constant 


1 
— — — 7 dx is equal to 
Is G^ ^ q 
1/4 


ert 


eres +c (b ID 
> 4 


Р 1 14 
@ 1з) +c (d) 
\ 


-({! E " а 
Let the equation of a curve mi through 


the point (0, 1) be given by y= fee € dx. If 
the equation of the curve is written in the 


form x = f (y) then f (y) is 

















f x: z dx is equal to 

(1 +x)" 

(ay (b) &' (x - 1) +с 
a reads @— ЕС 


(b) 3 (1+ DOS fte 
1/2 


(c)3 (1 +x ус” 
(d) None of these 
16. If о, dx-Ax- Blog, (бе —4)4 C 
9e —4e 
then 
(а) A = 3/2 (b) В = 35/36 
అరా фана (адве = 


17. 


x? 2 
Let | As dx - 5 gof () +c then 
Vl-x 


(b) f@)=x”? 
(d) g(x)=sin x 


(a) f(x) = Nx 
(c) о) = 22 


18. If [ cosec 2x dx =f (g (x)) + C, then 


Indefinite Integration 


(a) range g (x) = (— =, =) 

(b) dom f (x) = (— оо, оо) — {0} 
(c) р(х) = sec? x 

(d) f' (x) = 17x for all x (0, =) 





19. If Га aceto ee) 


– 2 log g (x) + C, then 
(a) f(x) 2x- 1 
ү] +е* -1 


(b) g (x) = ———— 
a) VI+ +1 


20. fessin cos 4x — 
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eee eVa | 
йз T 
йй - 


dx is equal to 
cot x — tan x 


(a-lcos4x-c  (b)- т cos dv tc 


(c) - L sin 2x+ c (d) None of these 


Practice Test 


M.M. : 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


n -n 


1. EG) = Tim ЕЕ x> 1 then 
Lt వ +% 
| xf Gn ee v ez) Na 
(1 +x”) 


(a) In (x + V(1 +x”) -x-*c 
(2 i ln (x + М1 x^) అగ 
(с) x In x + V(1+x7)) - In (x + V1 4x?) +с 


(d) None of these 
2. The value of the integral 























dx é 
= EInedi 
x bar ) ^ 
(a) 1 (444 a, 
a (1-п)| E c 
ఇక + 
I 4... А n 
Шуи. ia 
1 
d 
р 70 
(с) (1-л) E" +c 
1 
1 ШЫГ" 
(4) SE! | *c 


E 5 
3. The value of the integral [oe dx 


Е . 4 
sin x+sin x 
is 


[10 x 2 = 20] 
(а) sin x – 6 tan ! (sin x) +c 
(b) sin x - 2 (sin x) 1с 
(с) sin x — 2 (sin x) ! tan | (sin x) + c 


(d) sin x - 2 (sin x) l} 5tan ! (sin x) * c 


. If 





[/ (кх) sin x cos x dx = — : ~ log f (x) +c, 
2 (b? -a 4) 
then f (x) = 
1 
(а 
а?віп2 x+ b? cos? x 
1 
(b) 2—5 Tae ay 
a“ sin“ x -— b“ cos x 
1 
(c) > SS 
a? cos? xt b? sin? x 
(d) None of these 


- If భీ means log log log...... x, the log being 


repeated r times then 
fixe (xy 2? (xy? (x) ...É (ey) dxis equal to 
ы 


EECA 
о 80 r+1 ш 
(с) (х)+с 


(6) None of these 
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Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt esa, 
3. Third attempt must be 100% 
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Answers 
Multiple Choice -I 
1. (c) 2. (b) 3. (b) 4. (b) 5. (b) 6. (c) 
7. (b) 8. (c) 9. (a) 10. (d) 11. (c) 12. (a) 
Multiple Choice -ll 
13. (c), (d) 14. (b) 15. (b) 16. (b), (с), (d) 17. (b), (d) 18. (a), (b), (c) 


19. (b), (d) 20. (d) 
Practice Test 
1. (d) 2. (a) 3. (c) 4. (a) 5. (a) 


DEFINITE INTEGRATION 





§ 18.1 Definite Integrals 


Let f be a function of x defined in the interval [a, b], and let F be another function, such that 


F’ (x) = f(x, for all x in the domain of f, then 


| foo ax = [ғ Gola 


= F(b)- F(a) 


integration, a being the lower limit and b the upper limit. 


Note: In definite integrals constant of integration is never present. 


1. Properties of Definite Integrals : 
b b 
Prop. 1: | f(x) dx = | f(t) dt. 
a a 
Prop. Il: Ne f(x) dx =- |; f (x) ах 
а 


ab с .b 
Prop. Ш: | foo) dx= | Ро) ах+) foo dx 
а а с 
where с, is a point inside ог outside the interval [а, Б]. 


Prop. IV: ү f(x) dx = Д f(a- x) dx 


Prop. V: [А f(x) dx = A х) ах or 0 
-à 


According as f (x) is even or odd function of x. 





a 
2a 1 E 
Prop. VI: | Kon dx. = 2 | f(x) dx, if ౧242-౧౧ = f(x) 
0 | 0, if f2a- x) = -f(x 
b ర్‌ 
Prop. VII: | f(x) ах = | f(a-- b- х) ах 
a a 
»b+nT Lb 
Prop. VIII: ) > f(x) dx = ] f(x) dx, where f (x) is periodic with period T and ne /. 
а+п а 


Ргор. ІХ : If f(a+ x) = f(x), then 


| f(x)dx = n [^ f(x) dx. 
0 "0 


na a 

Prop. X: Í f(x) dx-(n- m) |, f(x) dx If f (x) is a periodic function with period a, i.e., f(a + x) = f(x) 
ma 

Prop. XI : If f is continuous on [a, b], then the integral function g defined by 


x 
gix = | f(t) dt, xe [a, b] is differentiable іп [a, b] and g (x) = f(x) forall xe [a, b]. 


{Newton-Leibnitz formula} 
is called the definite integral of the function f(x) over the interval [a, b] a and b are called the limits of 
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ab Р) 
Prop. XII: If f(x) < ф (х) for xe [а, 5], then] foo ах < | ф(х) ах 
а а 


.h -h 
Prop. XIII : | (ок <) | f(x) | ax 


Prop. XIV : If mis the least value and M is the greatest value of the function f (x) on the interval [a, b]. 
(estimation of an integral) then 


b 
m(b- a) < | f(x) dx < M(b- a) 
a 


Prop. XV : (i) If the function f(x) increases and has a concave graph in the interval [a, b], then 


b 
(b- a) f(a) < | F(x) dx« (b- a 10) - 
a & 


(ii) If the function f(x) increases and has a convex graph in the interval [a, b] then 


b 
(b-a) Mayet) < | fœ ах < (b-a) f(b). 


a 


Prop. XVI : If f (x) and g (x) are integrable on the interval (a, b), the Schwarz-Bunyakovsky inequality 


takes place : 
reb Y ү 
క М [ ода | | Ф (x) dx | 
= j 


куа! 


РЬ 
] foo g(x) ах 


а 














Prop. XVII : If a function fis integrable and non-negative on [a, Б] and there exists a point сє [а, b] of 
continuity of f for which f (c) > 0, 


b 
then | f(x)dx » 0 (a<b). 
а 


Prop. XVIII : Leibniz's Rule : 
If f is continuous on [a, b] and u(x) and v (x) are differentiable functions of x whose values lie in [а, Б] 
then 


gv dv du 
ss » F(t) dt = f(voo) С - ftu) оу 
Prop. XIX : If fis continuous on [a, b], then there exists a number c in [a, b] at which 


„Б 
fic) = dom | f(x dx is called the mean value of the function f (x) on the interval [a, 5]. 
Eo a 
Prop. XX : Given an integral 
b 
[ f(x) dx 
a 


where the function f(x) is continuous on the interval [a, b]. Introduce a new variable t using the formula 
x= ф(0 

If (i) p (œ) = a, € (B) = b, 

(il) & (t) and ф' (f) are continuous on [6, В], 

(iii) f [6 (£)] is defined and is continuous on [a, B], then 


b В 
| foodx- | Пфф (oat. 


Prop. XXI : If f(x) > О on the interval [a, 5], then Jn f(»0 


Prop. XXII : Suppose that f(x, o) and f,’ (х, œ) are continuous functions when c« a < d and а<х < b, 
then 


I’ (a) = In Р(х, о) dx, where /’ (о) 


is the derivative of / (о) w.r.t. a and f’ (x, a) is the derivative of f(x, a) w.r.t. a, keeping x constant. 
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x 
Prop. XXIII : If fis continuous on [a, Б], then | f(t) dt for x e [a, b} is differentiable on [a, b]. 
a 
Prop. XXIV : Improper integrals : 


() [ foodx- tim. | fax 
a рэ +оо `a 

(i) foo dx = Lim. | foo dx 
— ос ФЭ жоо న్న 


a+ оо “С + оо 
ij foo dx = ј foodx«] fon x 
— оо — оо с 


18.2. Definite Integral as the Limit of aSum 


Let f (x) be a continuous function defined on the closed interval [a, b]. Then 
(n- 1) 


b 
f = Lim h 
ih (х) dx hog X f (a4 rh) 
nou ee 
nh=b-a 
18.3. Some Important Results to Remember 
(i) P ru nín- 1) 
г= 1 2 
n 
(i) 22 = п(п+ 1) (2п+ 1) 
r=1 6 
n 
(iii) QE = ir п+ 1) 
; " a-t 
(iv) In G.P., sum of nterms, Sp = "кей t г> 1 
a(1- 7) 
= ——_,r<l 
(1-0 


(v) sina + sin (о + B) + sin (a + 2B) + .... + sin (x+ n- 1 В) 


_ sinnpy2. క్‌! Ist angle + last angle | 
еіп 0/2 | 2 ) 


(vi) cos а + cos (a+ B) + cos (a+ 2B) +.... +cos (a n-1 В) 
sinnB/2 ల | Ist angle + last angle 








sin B/2 2 
" LM Ne a S п? 
EM o ar ы 5 GT. 12 
у асч: "1. 3 Р 
viii) 1+— +: యా eT న ఆమో —= 
( ) 22 3? 4? 5* 6? 6 
2 
е 1 1 л 
(ix) 1 Ub gt ooo B8 
REL Ss M edits 
52 ae (62 24 
Pre aL) జి P-o” 
(xi) cos @ = B and sin = 5, 
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18.4. Summation of Series by Integration 
Let f (x) be a continuous function defined on the closed interval [a, Б), then 


пә х= г=0 n 


\ 1 
Lim X М. = Í годах 
“0 
Rule : Неге we proceed as follows : | 
(i) Express the given series in the form X 1 (s | 


(ii) Then the limit is its sum when n —> ee 
/ 
lim వచే ల్‌ | 
nv n | п | 


Replace 5 Бу хапа 1 by ах, and. lim X by the sign ot] 


(1) The lower and upper limits of integration will be the values of = for the first and last term (or the limit 
of these values) respectively. 


18.5. Gamma Function 


The definite integral ho e * хл- ! dx is called the second Eulerian integral and is denoted by the 
U 
symbol Гл [read as Gamma п]. 
Properties of Gamma function 
Г(п+1) = ౧౧౧) 1 = 1; rÈ = Tx 
Г(п+ 1) = п! Provided nis a positive integer. 
т +1 n+l 
ua em neat 
we have |. sin” x cos” x dx = —-———————————- 








7 వ్ల 
2г| mite | 


\ 2 
where т> – 1 апа л> – 1 


(This formula is applicable only when the limit is O to ౫౧/2). 
MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 





bod b 2j SS yan 
l. irf. са = а, then f = b a is equal to 3. f [V3 tan x] dx= 
b=] ETO 
(a) ae? (8) ах b ([.] denotes the greatest a function) 
(65 baw (d) ае? (а) 5л/6 (b) = – tan" ! 2/53) 
2. TI | i = 
he s of the integral (c) т ie f=) (dy он г thiése 
«зт п+т іх P ries 
Z5 > T 
» Sinx dx(ne N)is 4. The value of [ ту is equal to 
(а) л (0) 27 (a) 0 (b) | 


(с) 3n (d) None of these (c) —n/2 (d) n/2 


: Definite Integration 


10. 


1 
The value of | [x [1 + sin rx] + 1] dx is 
ei 


([.] denotes the greatest integer) 
(a) 2 (b) 0 
(с) I (d) None of these 


пп – п/4 
J I sin x + cos x | dx (n e №) is 
ఆ 7/4 


Q0 /— (b) 2n 

(c) 2 N2 n (d) None of these 

Let I= hs: Sz = dx then I lies in the interval 
(a) (0, 1) (b) [0, 1] 

(с) [0, 3/2] (d) 1,2) 


. For any t R and f be a continuous function, 


Л cos t 
Let], = J, xf (x(2-x)) dx 


elt 


coset 1, 
апі =),  f(x(2-2)dxthen ~ is 
sin t 42 


(a) 0 
(c) 2 


(b) 1 
(d)3 


. The value of the integral 


ent+t 
) (lcos х1 + Isin xl) dx is 
0 


(а)п 


(c) cos t 


(b) 2n + sin t + cost 
(d) 4n + sint -cost* 1 


If |" log ѕіп х dx=k, then the value of 
0 


2 2/4 


J log (1 + tan x) dx is 
0 


k k 
@—„ (b) 7 
k k 
lo LL = 
(73 (d) 8 
n/4 
11. J ул содй, is equal to 
(a) 0 (b) 2 
(c)e bs None of these 
12. The value orf” E 1S 
+ 
(а) х (b) 0 
(с) 27 (d) 7/2 
-14 
13. J sin x d (x — [x]) is equal to 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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(a) 1/2 1-4 
үз 
(с) 1 (d) None of these 
The bs of the integral 
2. 
= pen is 
c. x Te -= 
(a) 0 (b) 2/3 
(c) 4/3 (d) None of these 


Зк T 
If J, =Í f (cos? x) dx and Г, = [f (cos? x) dx 


then 


(а) д =f, (b) Д = 2D 
(c) Д = 51, (9) None of these 
50r 

If J= I va — cos 2x) dx, then the value of 
lis k 

(a) 50 VZ (b) 100 V2 

(c) 25 V2 (d) None of these 

Let f(x) be an odd function in the interval 


[^7 zh with a period T. Then 


గాధ =] fO dt is 


(a) periodic with period 7 
(b) non periodic 

(c) periodic with period 27 
(d) periodic with period aT 


10 10 +1 
If Í f(x) dx — 5, then Ри) f(k- 143) dx 
0 - 0 


15 
(a) 50 
(c)5 


(b) 10 
(d) None of these 


„25 
The value of the integral | J. [2sin x] dx 


is ([.] denotes the greatest integer function) 
(a) п (b) 2x 
(с) Зл (d) 4n 


Let f(x)= minimum [121 1-12), 


V x € R, then the value of | శ్ర f (x) dx is equal 
-i 
to 


1 3 
(а) 32 (b) 8 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


(03 


32 (d) none of these 


101. f 


NI | 
If | —cosec  |x—-— |dx=k then the 
yox р ON 


value of k is 
(a) 1 
(c) 0 


(b) 1/2 
(d) 1/101 


ca 2 9e 2 
NI dr= and | ల్‌ dx a» is 
° 0 


i i 

(275 Dr» 

@ 23 (1N* 
a é a 


poo 
irf. ё (x — 0) dx = 0, then 


(а) 1 <0<2 (6) < 0 
(с) 0 <о0<1 (d) a. 2-0 
If [x] denotes the greatest integer less than or 
equal to x then i, | 2. | dx is equal to 
е 

(2) 108, 2 (b) e 

2 
(90 (95 


If [ro dt=x+ | | t f (t) dt then the value of 
0 х 


f(1) is 
(а) 1/2 (b) 0 
(с) 1 (d) -1/2 
31/4 к 
The value of | тееп ^55 equal to 
(a) (V2 – 1) л (b) (V2 + 1) x 
(с) л (а) None of these 


Let f be a positive function. If 


k 
1 =f tt (1-x)} dx, h 


=f rixa-»i4 
l-k 


where 2k — 1 > 0, then /, : Г, is equal to 


(а)2:1 (by) k :1 
(c)1:2 (d)1:1 
Let f(x) =ў®+ bj a, cos (ix) 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


Objective Mathematics 


n 


+ 2 b; sin Gx) then J f(x) cos kx ах is 
j= -n 





equal to 
(a) a (b) b, 
(c) ла, (d) nb, 
1 
The value of the definite integral | —® 
0 (x + 16) 


lies in the interval [a, b]. Then smallest such 
interval is 


[3] 
ez 
Value of | Tae 


(a) less than 1 


(b) [0, 1] 


(d) None of these 


(b) greater than 2 

(c) lies between 3 and 4 

(d) None of these 

Suppose for every integer n, 


n+l 


„4 
| fœ) dx= n the value of J. Јо) dx is 


(a) 16 
(c) 19 
The value of 


: сой х 
sin ` Vi dr + | cos! Nt dt is 
0 


(b) 14 
(d) None of these 


m 
#510 x 








(a) 1/2 (b) 1 

(c) л/4 (d) None of these 
1 +s 

If r= | cos| 2 cot! [1 z | |а 
ఇ : 1+х 

(a) 1>5 (12-5 

(с)0<1 < (d) None of these 


2 
The value of f [x — 1] dx, where [x] denotes 
v 


the greatest integer function, is given by 


(03-N53-N2 (2 
(c) 1 (d) None of these 
; кү. К ha 
Let f bt cos 4t Е asin 4t ja- a E X 
t d 


then a and b are given by 


Definite Integration 


36, 


37. 


38. 


39. 


40. 


41. 


42. 


(a)a=1/4,b=1 
(с)а=-– 1, р=4 


(Б) а= 2, 6Б= 2 
(d)a=2,b=4 
then 


Оа ав | (x—1 f(t) dt 


Р(х) +f (x) equals 
(a) — cos x (b) 0 
Of e«-oro« -f E-DS a 


Let f(x) = max {x4+lxl,x- 
denotes the greatest 


[x]}, where [x] 
integer <x. Then 


f A; (x) dx is equal to 


(a) 3 (b) 2 
(c) I (d) None of these 
2: m 





2 
The value of | 


-2/x},1 
л 2 


denotes the greatest integer 


dx, where [д] 


<x, is 
(a) | (b) 0 
(c)4-4sin 4 (d) None of these 


The value of | max {2 — x. 2. 1 +x} dx is 
"AT 


(a) 4 (b) 9/2 

(c) 2 (d) None of these 

Let f(x), be a function satisfying f '(x) = f (X) 
with f (0) = 1 and g be the function satisfying 


го) +в Qa 
f f(x) g (x) dx is 


the value of the integral 


@ie-) — Wed 
(c) = (e — 3) (d) None of these 





т 
The value of | 
0 


depends on 


(ада and a; (b) a, and a» 

(c) dg and а; (d) aj and a, 

Let f:R—8R such that f(x+2y)=f(x) 
+f (2y) + 4xy V x, y e R and f’(0) =0. If 


T =f Р(х) dx. 1, =| fo dx and 


h- F f (x) dx then 
1/2 


B ‘= : 
i а. соз xsin x |dx 
j= 


43. 


44. 


46. 


47. 


48. 
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(a) =1›> А (b) >> 
(с) h-Lh«h (dii «b«Hh 

b JA 
| ——*—— dx = 6 then 

a x +(16-x) 
(a)a=4,b=12,neR 
(b)a=2,b=14,neER 


(c)la=-—4,b=20,neER 
(d)a22,b-8,neR 


If f (x) and 800 are continuous functions, then 


Int/r alee jue -fC x)] 
| А NI ——+——- dx is 
Ес. Jey e Col 
(a) depend on X (b) a non-zero constant 
(c) zero (d) none of these 
n/2 
. The value of | LEZON dxis 
0 (2+cosx) 
1 
(а) – 2 (b) 2 
(c) i (d) None of these 
2л ‚ „2л 
The value of | z = sin — dx is 
0 sin” "x cos. ^x 
т? л> 
(а) T (b) 2 
(c) лі (d) 2л” 


Consider the integrals 
1 


1 I 
{use = 
h-] € ‘cos’ x dx, psp లే cos? x dx, 
У v 


> | ? 
e^? qx 
let 7 be the 
I, LH, В, Цц then 
(а) /= 
(с) I- Д 


к, LT 2 
If f(x) = | (sin dt then the value of 


greatest integral among 


(b)121; 
(d)12 1, 


(=) t" 09-27 Quatre Tp is 


(b34m 
(d) None of these 


(а) 2-х 
(с)4—д 
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49. 


50. 


51. 


52 


53. 


54. 


* 


If for х#0аб)+Ы/| © Jar Swhere ae 
then | xf (x) dx= 
"| 
b —9a b —9a 
(а= (b) = E 
9 (a^ — b?) b (а? — Б?) 
b — 9a 
OS (d) None of these 
6(а? – 5?) 


Let f and g be two continuous functions. Then 


n/2 
J +С} (8౧-౭౧౨) а 
-7/2 


is equal to 
(a)n (b) 1 
(c)- 1 (d)0 


Let f (x) be a continuous function such that 
f (a — x) * f (x) = 0 for all хє [0, a], 


Пах 
Тһеп Í, TA is equal to 
(a)a (b) $ 
C) fla) OPG 
The equation 
౧౫/4 


క మ +c ldr=0, 
l+cosx ) 

where a, b, c are constants, gives a relation 
between 

(a) a, b and c 
(c) a and b 


J alsinx|+ 
-л/4 


(b) a and c 


(9) bandc 
167 


The value of | ° | sin х 1 dx is 
0 


(a) 17/2 
(c) 21/2 


1000 
The value of |. ех 10 dx, is 


(b) 19/2 
(d) None of these 


([.] denotes the greatest integer function) 
(a) 1000 e (b) 1000 (e – 1) 


MULTIPLE CHOICE -lI 
Each question in this part has one or more than one correct answer (s). For each quesion, write the letters 
a, b, c, d corresponding to the correct answer (s). 


100 1 
61. The value off. [tan" ! x] dx is 


(when [.] denotes the greatest integer function) 


55. 


56. 


57. 


58. 


59. 


60. 
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(c) 1001 (e — 1) (d) None of these 
If f^" (x) =k in [0, a] then 

a 2 3 a 
[ఆ ఉం! ro - 3 ro ro | A 
(b) 4/24 
(d) None of these 


(a) – ka /12 
(c) — ka /24 


1 
n a 
The value of |. [Nx ]dx, ([.] denotes the 


greatest integer function), 








ne Nis 
nou 
os 
(in (n — 1) (4n+ 1) 
(c) E п? 
అకా 
6 
"DER 
Lim సారా equals 
noo n 
(a) e (e! 
(c) 1 (d) None of these 
If [x] stands for the greatest integer function, 
10 2 
the value of | ыс. 
4 [x —28х+196]+[х] 
(a) 0 (bI 
(c) 3 (d) none of these 
sin sin. В -1 
zi соз (cos 1) dx is equal to 
coscos а | sin(sin x) 
(a) 1 (b) 0 
(c) B- « (d) None of these 
If na = 1 always and n ee then the value of 


II {1 + (ra)’}'” is 


(a) 1 


2 
x /24 


(c)e 


(b) EZ: 


(d) e х /12 


(b) 100 tan! 1 
(d) None of these 


(a) 100 
(c) 100 — tàn 1 
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62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


If x satisfies the equation 





a(r! dt 
een న. 
| 0 f +2tcosat 1 

еЗ 
е2 y —2—0 
з a ] 


(0 « a < л), then the value of x is 


(a) 2 [ కం \ (b) -2 Vi ష్‌ | 


(с)4 N | వ్య | (d) None of these 


The value of the integral | = dx,a<bis 
(a)b-a (b)a-b 
(c)b+a (d) None of these 


If f(x) satisfies the requirements of Rolle’s 
theorem in [1, 2] and f’ (x) is continuous in 


[1,2], then | f^ (x) dx is equal to 


(a) 0 
(c) 3 


(b) 1 
(d) -1 


ny ni 
The value of the integral | e" dx is 
0 


(b) greater than e 
(d) greater than 1 


(a) less than e 
(c) less than 1 


al 2 el 3 2 2 
ҥһ=] 2° ах,1,=| 2° ax ne | 2 ах 


uU 


p» a 
and һ= |. 2" dx then 


(a) 1, >I, (b) > Д 
(с) h >14 (d) IL? 1, 
? sin x 





1 
The absolute value of | с ах 15 
10 l+x 


(a) less than 10” (b) more than 10” 





(0) less ү Д (d) None of these 
If = ], -2— , then 
Vir 

(a) 1« 1 (b)1»1 
(c) Т> 0.92 (d) 1 « 0-92 

1 1/х 
=! — and | d = for x» б, then 

"gf ie l+ 

(а) д = (b 1, >h 
()h>h, (d) b cot ' x- п/4 


70. 


72. 


74. 


75. 


76. 


77. 
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eatn/2 


The value of] (їп x+ cos. x) dx is 


(c) 31/8 


. The value © in the interval [— 1, 0] staisfying 


2:20 
sing + J 


(a) - 1/2 
(c) - 173 


cos 2x dx 2 0 is 
(b) -x 
(d) 0 


2 
The value of | min (x - [x], -x - [- x) dx 
-2 


is ([.] denotes the greatest integer function) 
(a) 0 (b) 1 
(c) 2 (d) None of these 


- The value of | [ఆన + 1] dx, (where [x] 
"0 


denotes the greatest integer function) is given 


5-V5 6-N5 
(a) — (b) à ori 
8225 ois 
=l NO +?) dx then 
(а)1<1_ (b) 15 N572 
(с) 1< 7/2 (а) None of these 


k ak k^ 
4 1+2 +...+и |. 
The value of Lim Cram is 

n — оо 








(ay (b) 


E 





(c) (d) 0 


ames 


The value of the integral | | in x | dx is 
1/4 


(a) 1 - 1/е (b) 3 (1 — 17e) 
(c)e !-1 (d) None of these 
f(x) is continuous periodic function with 


ea+T 
period 7, then the integral / = | f(x) dx is 


(a) equal to 2a (b) equal to 3a 
(c) independent of a (d) None of these 
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78. 


79. 


80. 


81. 


82. 


83. 


TD RE: qe 
Lim = X log,! 1+— |equals 
noo A rzn«] Е" n. 


weg] © zl > | 
/ е 


(c) log | : | (d) None of these 


The maximum and minimum value of the 
dx 

—À - are 

(1+sin x) 

(a) n/4 (b) x 

(c) 7/2 (d) 3n/4 

Given that n is odd and m is even integer. 





x/2 
integral [ 
0 


The value of f cos mx sin nx dx is 
ఛే 


2m 2n 
5 (b) 3-5 


n m 








(а) —5 
nm 
m? + п? 
2 





(с) (а) None of these 


п-т 
Let f (a) > 0, and let f (x) be a non decreasing 
continuous function in [a,b], Then 
=e TE dx has the 

b—a^, 

(a) maximum value f (b) 

(b) minimum value f (a) 

(c) maximum value bf (b) 


(d) minimum value 0. 


f (x4 us 
J ——$ — dx is equal to 


(d) None of these 
т 3a/4 X 


J య ead is equal to 
(b) a 
(d) None of these 


(a) € 
а) 
(с) - a 


84. 


85. 


86. 


87. 


88. 


89. 


90. 
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n f -5t44 
“0 


The points of extremum of dt 
24 e! 

are 

(a)x=-2 (b) x= 1 

(c)x=0 (d)x=- 1 


The values of œ which satisfy 


a 
f sin x dx = sin 20 (a є [0, 27]) 


n/2 
are equal to 
(a) n/2 (b) 37/2 
(c) 7n/6 (d) 117/6 


‚10 
] _ Sgn (х— [х]) dx equals [Here [.] denotes 


greatest integer function] 
(a) 10 (b) 11 
(c) 9 (d) 11/2 


IffQ) = J PEF ax తల చ| 


(a) (log) (b) 5 (log x) 








(c) s (x log x)? (d) None of these 

The value of is cos [s | dx is 

(a) 2n (b) 2/2 

(c) 3/4 n (d) 4x 

The number of positive continuous functions 


f (x) defined in [0, 1] for which 
(a) one (b) infinite 
(c) two (d) zero 


If’ (x) = ро) + | о) dx and given f(0) = 1 
u 
then f (x) = 


X 

















е | Te 
Opry 1-е 
SN 2లో + l-e 
(edi | +е 

e 
(rums 

26€ 
(3 








Record Your Score 


1. First attempt 














Definite Integration 151 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 = 20] 
149.1 199 1/2 
1. The value of the integral |. Imm dx , is 6. The value of f M V(1 + cos 2x) dx is 
0 -7 
(a) log a (b) 2 log (a + 1) (a) 50/2 (b) 1002 
(c) 31026 (9) None of these (c) 150V2 (d) 200V2 
v4 a 7. The value of 
. If1, = [ tan x dx , then 271 
0 | (tan” x+ tan”™? x)d (x - 10), 
న 0 
(а) I, t I4 9 = ——À : 
n-1 (where [ . ] denotes the greatest integer 
UNL E Dx Al function) is 
n 1 1 
1 1 (a) ED (b) +1 
(c) < 21, < —~,wheren>lisa K 
п+1 п - 1 2 
ана Бен (с) 3-1 (d) None of these 








(9) (1, .2+1,) (+1) = 1 4 4 
Е 8 If | ౧0001 = 4 and | (3-f(x)dx = 7 
. The value of | (2 ѕіп х] dx, (when [. ] x: > N 
л z " 
represents the greatest integer function) is shewalde of J 2 F(x) dx is 
(а) - 57 (b)-z (а)2 (b)- 3 
Е à (Q-5 (d) None of these 
on e NUM 2 » 2 
Sd పు 9. If h = ее? dz and h = న్‌ 
RD 1 1 
Lim 2 k jn atk al. then 
ope +1 E x 
Dn est n° "ur e D =e l 
(а) 1 (b) 2 Rs 
(с) З (9) None of these WZ =e 15 (а) None of these 
. Let f (x) = min ({x}, (C x) Vx e Р, where Ix] "oar “4 2-1) 
denotes the fractional part of x, then Me oa Шаа чан) 2 farg z+i |&, 
100 : where [] denotes the greatest integer 
) 100 СЕ equum function, is 
(a) 50 (b) 100 (032 (b) 6N3. 
(c) 200 (d) None of these (c) N6 (d) none 


Max. Marks 


must be 100% 


2. Second attempt 
3. Third attempt 
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Answers 
Multiple Choice-I 
1. (b) 2. (a) 3. (c) 4. (d) 5. (a) 6. (c) 
7. (d) 8. (b) 9. (d) 10. (c) 11. (a) 12. (a) 
13. (b) 14. (a) 15. (d) 16. (b) 17. (a) 18. (c) 
19. (a) 20. (b) 21. (c) 22. (d) 23. (c) 24. (b) 
25. (a) 26. (a) 27. (c) 28. (c) 29. (a) 30. (a) 
31. (c) 32. (c) 33. (b) 34. (a) 35. (a) 36. (a) 
37. (d) 38. (b) 39. (b) 40. (d) 41. (d) 42. (c) 
43. (b) 44. (c) 45. (c) 46. (c) 47. (d) 48. (d) 
49. (d) 50. (d) 51. (b) 52. (b) 53. (c) 54. (b) 
55. (c) 56. (b) 57. (b) 58. (c) 59. (c) 60. (c) 
Multiple Choice-Il 
61. (c) 62. (a), (b) 63. (а), (b), (c) 64. (a) 65. (a), (d) 66. (a), (d) 
67. (a), (c) 68. (a), (c) 69. (a), (d) 70. (a), (c) 71. (b), (с), (d) 72. (b) 
73. (c) 74. (a), (c) 75. (0) 76. (b) 77. (с) 78. (а) 
79. (а), (с). 80. (b) 81. (a), (b) 82. (a) 83. (a) 
84. (a,) (b), (c), (d) 85. (a), (b), (c), (d) 86. (b) 87. (b) 
88. (d) 89. (d) 90. (b) 


Practice Test. 
1. (d) 2. (a), (b), (с), (d) 3. (a) 4. (a) 5. (a) 
6. (d) 7. (a) 8. (c) 9. (d) 10. (d) 


AREAS 





$ 19.1 The area bounded by the continuous curve y = f(x), Fig. 1 the axis of x and the ordinates 
x = aand x = b(where b> a) is given by 
һ 


.b К 
А = / f(x) dx = 15 уах 


$ 19.2 The area bounded by the continuous curve х = Фу), (Fig. 2.) the axis of y and the abscissae 
y =с and у = d(where d» o) is given by 


A= he 90у) dy = I xdy 





Р Y 
Fig. 1. Fig. 2. 


$ 19.3 The area bounded by the straight lines x = a, x = b(a« b) and the curves y = f(x) and у = g(x), 
(Fig. 3) provided f (x) < 9 (х) (a< x < b), is given by 
.h 


А = | [goo - fo) dx 





Fig. 3. 
Note : If some part of curves lies below the x-axis, then its area is negative but area cannot be negative. 
Therefore we take its modulus. 


(i) If the curve crosses the x-axis in two points (ie., с, d), Fig. 4 then the area between the curve 
y = f(x) on the x-axis and the ordinates x = aand x = bis given by 
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-A -b 
+ ү f(x) dx | + }, f(x) ах 

















А = | А fO) dx 





Fig. 4. 


(ii) If the curve cross the x-axis at c, then the area bounded by the curve y = f(x) and the ordinates 
x= a and x= b(b»a)is Д by (Fig. 5) 


A= | [` f(x) dx «| (" f (Xx) dx 





MULTIPLE CHOICE-I 

Each question in this part has four choices out of which just one is 
correct. Indicate your choice of correct answer for each question by writing one of the letters a, b, c, d 
whichever is appropriate : 





Fig. 5 


1. The area between the curve y = మే — x , the 4. Area bounded by the curve y = (x — 1) (x - 2) 


x-axis and the ordinates of two minima of the 
curve 15 


7 5 
(2) 120 (b) 120 

11 13 
{rv — — 
“7199 (0 


. The area bounded by the x-axis, the curve 
y=f(x) and the lines х= 1 and х = b is equal 


to (V(b? +1) — V2) for all b 1, then f (x) is 
(a) Nx — 1) (b) М 1) 


2 X 
(c) М(х + 1) (d) Чаа) 2 


. The area of the region bounded Бу 











1-»?-IxlandixI4l yl His 
(a) 1/3 (b) 2/3 
(c) 4/3 (d) 1 


(x — 3) and x-axis lying between the ordinates 
x = 0 and x = 3 is equal to (in square units) 


9 11 
OF OF 
13 15 
Окс ср 


. The area of the figure bounded by the curves 


y=lx-1landy=3-Ixlis 
(a) 2 (b) 3 
(c) 4 (d) 1 


. Area bounded by the curve y= x sin x and 


x-axis between x = 0 and x = 27 is 
(a) 2n (b) Зл 
(c) 47 (d) 57 


. Let f(x) = min[x- 1, V(1--x)], Then area 


bounded by f (x) and x-axis is 


Areas 


10. 


11. 


12. 


13. 


14. 


( : (b 3 
a) 6 ^6 
7 11 
XR d dy it 
(с) е (d) 6 
. The area bounded by the graph y =| [x — 3]! , 


the x-axis and the lines x 2 — 2 and x 2 3 is 
([.] denotes the greatest integer function) 

(a) 7 sq. units (b) 15 sq. units 

(c) 21 sq. units (d) 28. sq. units 

The value of c for which the area of the 
figure bounded by the curve y = 8x" —x , the 
straight іпеѕ х = 1 and x = c and the x-axis is 
equal to 16/3 is 


(a) 2 (b) Y8 -- N17 

(c) 3 (d) -1 

Area bounded by the curves 
y=| Een |.y=x-1 and e=0 above 
X-axis 15 

([.] denotes the greatest integer function) 

(a) 2 (b) 3 

(c)4 (d) None of these 


The slope of the tangent to a curve y = f(x) at 
(x, f (x)) is 2x + 1. If the curve passes through 
the point (1, 2), then the area of the region 
bounded by the curve, the x-axis.and the line 
х = 115 

(а) 5/6 (b) 6/5 

(c) 1/6 (d) 6 

The area of the region bounded by the curve 
ay! = 2a - x) X is to that of the circle 
whose radius 1s a, is given by the ratio 

(а) 4:5 (b) 5:8 

(c)2:3 (d) 3:2 


The area bounded by у=хе^*! апа lines. 


Ixl=1,v=Ois 


(а) 4 (b) 6 

(с) 1 (d) 2 

The area of the figure bounded by 
(х) = sin x, g (x) = cos x in the first quadrant 
is 

(a) 2 (N2 — 1) (b) УЗ +1 

(с)2 (Їз — 1) (6) None of these 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 
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The area of the figure bounded by two 
brancnes of the curve (y-xy 2x and the 
straight line x = 1 is 

(a) 1/3 sq. units (b) 4/5 sq. units 

(c) 5/4 sq. units (d) 3 sq. units 

If the area bounded by the x-axis, the curve 
y=f(x) and the lines x=c and x=d is 
independent of d, V d» c (c is a constant), 
then fis 

(a) the identity function 

(b) the zero function 

(c) a non zero constant function 

(d) None of these 

The area bounded. by the curve y -1x1— 1 
апду=—}х1+ 115: 

(a) 1 (b) 2 

(c) 2 V2 (d) 4V2 

The area bounded by y =x’, у=[х+1],х<1 
and the y-axis is ([.] denotes the greatest 
integer function) 

(a) 1/3 (b) 2/3 

(c) 1 (d) 7/3 

Let f(x) be a continuous function such that 
the area bounded by the curve v 2 f (x), the 
x-axis and the two ordinates x = 0 and x =a is 


a as. T З 
z +» sina + = cos а, then f (1/2) is 





| n x 
(а) > (0) ali 7 
(c) ET | (а) None of these 
The area bounded by the curve 


4 2 E ఇ 
у=х -2x +x’ + 3, the axis of abscissas and 
two ordinates corresponding to the points of 
minimum of the function y (x) is 


(a) 10/3 (b) 27/10 

(c) 21/10 (d) None of these 

The аге bounded by the curves 
yelnx,y=Inixl,y=llnxl- and 


y=llnix\ lis 
(a) 5 sq. units 
(c) 4 sq. units 
The 


(b) 2 sq. units 
(d) None of these 


area bounded by the curve 


yex+2x+1 and tangent at (1, 4) and 


y-axis is 
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2 E l 2- In 3 
(a) 3 sq. units (b) 3 Sq. units (b) 2 
(c) 2 sq. units (d) None of these (с) 4-3/73 
23. The triangle formed by the tangent to the 2 
curve f(x) = x +bx—b at the point (1, 1) (d) None of these 
and the co-ordinate axes, lies in the first ‘ae 1> 
s If = >} then th 
quadrant. If its area is 2, then the value of ‘b’ 25. Iff) LN SN EI ana s Ls (సుర 
is of the region bounded by the curves 
(a) -3 (b) -2 y =f (x), x-axis, y-axis and x = 21 is 
(О (Die 3 (a) | + 3 isa. units 
24. The area bounded by у=2-12—х!,у=р е 
х (b) | — +2 sq. units 
1S ‚12 
(а) iUa (c) | эк + ҮЗ. |sa. units 
(d) | zt ҮЗ + 3. |sq. units 
12 ) 
Practice Test 
M.M: 10 Time : 15 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
{10 x 2 = 20) 
1. Area of the region bounded by the curve Area bounded by the curve 
у=е,у-е ^ and the straight line х = 1 is y =f (x), у= 0 and x = + За is 946/2. Then a = 
given by (a) 1/2 (b) -1/2 
తుల (bye-e !-2 (c) 0 (d) None of these 
A 4. The area bounded by the curves 
(c)e+e -2 (d) None of these 


2 
3. Letfa)=| 2 : 
Xv 


. The area bounded by the curve y - f (x), the 


x-axis and the ordinate x -1 and x- b is 
(b — 1) cos (3b + 4). Then f (x) is given by 
(a) (x — 1) sin (3x + 4) 
(b) 3 (x – 1) sin (3x + 4) + cos (3x + 4) 
(c) cos (8x + 4) - 8 (x - 1) sin (3x + 4) 
(d) None of these 
х<0 
х> 0 


Record Your Score 


1. First attempt 


2. Second attempt 


. If A, is the area bounded by y - (1— x^) 


Ix + |ә | > 1апах?+у? < lis 
(a) 2 sq. units (b) л sq. units 
(c) (х – 2) sq. units (d) (m+ 2) sq. units 


n 


and coordinates axes, n e N, then 
(а) А, = A, _ 

(b) A, <А, _ 1 

(с) A, >A, 1 

(d) A, = 2А, 


Max. Marks 


pm 
వానా, 





3. Third attempt 


must be 100% 


Areas 


Multiple Choice -I 


1. (a) 2. (d) 
7. (с) 8. (Ъ) 
13. (d) 14. (a) 
19. (a) 20. (b) 
25. (d) 
Practice Test 
1. (c) 2. (c) 


3. (b) 

9. (d) 
15. (b) 
21. (c) 


3. (a) 


Answers 


4. (b) 
10. (c) 
16. (b) 
22. (b) 


4. (c) 


5. (c) 
11. (a) 
17. (b) 
23. (a) 


5. (b) 


6. (c) 
12. (b) 
18. (b) 
24. (c) 


DIFFERENTIAL EQUATIONS 





§ 20.1. Variable Separable : 


If the differential Equation of the form 
fi (x) dx = fe (у) dy (1) 

where గ and fo being functions of x and y only. then we say that the variables are separable in the differential 
equation. 

thus, integrating both sides of (1), we get its solution as 

| గ (x) ах = | Б(у)ау+с 

where cis an arbitrary constant. 
Method of Substitution : 

If the differential equation is not in the form of variable separable but after proper substitution the 
equation reduces in variable separable form in the new variable. 


§ 20.2. Homogeneous Differential Equations : 


A differential equation of the form 
УО ñ (X у) 
dx fa (x, у) 
are homogeneous functions of x and y of the same degree, is called a homogeneous equation. 
Working Rule : To get the solution of a homogeneous differential equation, we follow the following 
procedure : 


, where й (x, y) and fo (x, y) 


i s dv _ dy 
(i) Puty = vx sothat v+x ae R 
(ii) The equation thus obtained will be of the form in which variables are separable. 
(iii) After integration replace v by y/x and get the general solution. 
Equations Reducible to Homogenous Form : 
A differential equation of the form 
dy _axt+byt+c 
dx ax+biy+c 
Case (i) If = = = = m (say) 
ihen dy _ max biy)+c 
ах (а1х+ Diy + C1) 
In such case the substitution 


where mis any number. 


= dy _ at 
aix + му = v, so 14121 + by Б Gy 


transform the differential equation to the form 





1; dv _ mvt+e 
bi | dx y v+ Сі 
dv ` mv+c \ 
or Em at tab) నాలా 
dx v+ 0 


which is a differential equation in variables separable form and it can easily be solved. 
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- a b 
Case(ii): If ES БЫ m 
then put x = X+h, у= Y+k,so that 
dY _ dy 
ах ах 


transform the differential equation to the form 
dy aX + bY +(ah+ bk+ с) 
dX _ aiX+b1¥+(aih+ bik + 01) 





Now, choose h and k such that 
ah+bk+c 
аћ+ К+ 01 
then for these values of ^ and శ, the equation becomes 
dY | aX-«bY 
dX aiX+biY 
This is a homogeneous equation which can be solved by putting Y = vX. finally by replacing X by 
(x— h) and Y by (y – К) we shall get the solution in original variables x and y. 


0 
0 


8 20.3. Linear Differential Equation : 


A differential equation of the form = + Py = Q, where P and Q are functions of x alone or constants is 
known as linear differential equation and its solution is given by 
ye! Pox = | ace! Pas dx+¢ 
Note : If the differential equation can be represented in the form a Px = Q. where Pand О are 
functions of y alone or constants and its solution is given by 
xe! PY = | Q (e: PY) ду+ c 
Equations Reducible to the Linear form : 
(i) Bernoullis' Equation : An equation of the form Y, Ру = Qy”, where P and Q are functions of x 
alone or constants and nis constant, other than 0 and 1, is called a Bernoulli's equation. 
Dividing by y, we get 


nd -п+1 
y he Y =Q 
—n+1_ р మక А dv 
Now put y =v, sothat (-n+1)y dx o 


we get 
dv 
తాగు PV = (1-౧) Q. 


which is linear differential equation. 
(ii) If the equation of the form 
d 
at POW = 0౪0), 
where P and Q are functions of x alone or constants. 
Dividing by y (y), we get 


[Anal 
Now ut 3X2. _ v sotfiat = ee is 
ETC ox | vi 
dv 1 dy 
or OV Tbe ei 
dx గాగ. , where kis constant, 
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we get 9 1 kPy = КО 


dx 
which is linear differential equation. 


8 20.4. Solution by Inspection : 
(i)  d(xy) = хау+ ydx 
= у \_ xdy-ydx 
(iii) of v | = n: 


(б) г). 2xydy – ах 
[x x 





? хү 
(xi) dl тї = || = 
\ y Xy 
хау – y dx 


(xiii dl n(4)] RE 
(xv) à A _ уе ax - edy 


y 


(xvii) doy = x"! yP7 (mydx + пхау). 


MULTIPLE CHOICE -I 


x 
| 
х 
Q 


(i) d 


< |x 





i 
Sp 


| | X | 2xydx- Жау 
(iv) a| y | = " 
| X | 2xdx-2xXyd 
м) dim drag i 
wi) c aan 1X) _ ydx-xdy 
(viii) I| tan y. Cm 





(9 ౮10000) = తతర 
(xii) | 3 no? | а enon 
_1)_ xdy+ydx 

a xy 

: ఈ) xe'dy- e'dx 
"um 


(xiv) రో 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If y — f (x) passing through (1, 2) satisfies the 
differential equation y (1 + xy) dx — x dy = 0, 














then 
asm brw: 
2- x + 
x-1 Ax 
= d = - 
(c) f(x) re (d) f (x) IS 


2. The differential equation representing the 
family of the curves y =2e (x Nc) where c 
is a positive parameter, is of 
(a) order 1, degree 3 
(b) order 2, degree 2 
(c) order 3, degree 3 
(d) order 4, degree 4 

3. The solution of the differential equation 

dy n DAD) is 
ax x Qx) 


(а)хф(у/ху=К (940౧ =kx 
(0y607/X)-k (9) ф (у/х) = Ку 

4. Let a and b be respectively the degree and 
order of the differential equation of the 


family of circles touching the lines 


Puy =0 and lying in the first and second 


quadrant then 
(a)a=1,b=2 (b)a=1,b=1 
(c)a=2,b=} (d)a=2,b=2 

5, The integrating factor of the differential 


equation 2 (xlog, x) +y=2 log, x is given 


by 
(a) x (b) e` 
(c) log, x (d) log, (log, x) 


Differential Equations 


6. A differential equation associated with the 


. The function f(t) = 


. A continuously differentiable 


10. 


11. 


primitive у = a + be? + се "is 
(а) уз + 2y2- уг = 0 
(b) уз + 22 - 35у = 0 
(c) 4уз + 5y; — 20у =0 
(d) None of these 
dx 


d (iet 
dt "o 1—costcosx 
satisfies the differential equation 


(a) 7 eor) cotr=0 
( 200 cott=0 
dt 
df d 
(c) di 4 2f (r) 0 
Af 
(02-270) =0 


function 
y=f(x) хє (0, л) satisfying y =1+y°, 
у (0)=0=y (л) іѕ 

(а) tan x 

(b) x (x — л) 

(с) &- n) (1-е) 

(d) not possible 

The largest value of c such that there exists a 
differential function h(x) for — c < x < c that 


is a solution of y; = 1 + у? with h(0) = 0 is 
(a) 27 (b) x 
far л uj 
с) (@ 2 
The form of the differential equation of all 
central conics is 
-y2 
(а) х= у 


(by «y 2 - 0 


(dy? do, dy 
€x pes у 
(d) None of these 


The particular solution of the differential 
equation у + Зху= х which passes through 
(0, 4) is 


12. 


13 


14 


* 


15. 
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(аўу=1-11ё`*? 


(b)3y=1+lle*7 


()3y=1-lle *? 
(d) None of these 
The particular solution of l n 


(È +y 0-0 


(а) Зе + 4е * 27 
(b) 3e* – 4е 27 
(c) 4e * + 3e %=7 
(d) None of these 


If the slope of tangent to the curve is 
maximum at x= 1 and curve has a minimum 
value 1 at x=0, then the curve which also 
satisfies the equation у” = 4x — 3 is 


(a)y+2x+ 2 =0 

x? x х 
(b у= 1 ttg 
(c) у= 1 +х+х? +? 
(d) None of these 
A spherical raindrop evaporates at a rate 
proportional to its surface area at any instant 
t. The differential equat'on giving the rate of 
change of the radius of the raindrop is 


d'r 
a)— + 2r=0 
ae 


2 
аг 
(b) 4 x79 


о-о 
аг 
(d) None of these 


Through any point (x, y) of a curve which 
passes through the origin, lines are drawn 
parallel to the co-ordinate axes. The curve, 
given that it divides the rectangle formed by 
the two lines and the axes into two areas, one 
of which is twice the other, represents a 
family of 

(a) circle 

(b) parabola 

(c) ellipse 

(d) hyperbola 
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MULTIPLE CHOICE -li 


Each question, in this part, has one or more than one correct answer (s). For each question write the letters 
a, b,c, d corresponding to the correct answer (s). 


16. 


17. 


18. 


19. 


20. 








The degree of the differential equation 

satisfying (V1 +x ++ у) 2A (x NI e y? 

-y ү + х?) is 

(а) 2 (6) 3 

(с) 4 (9) None of these 

Solution of 2y sin x a =2 sin xcosx 
2 T que 

TY cosx, నవ Y= 1 is given by 

(a) y =sinx 

(b)y= sin? x 

(c) y -]1-4cosx 

(d) None of these 

The differential equation of all ‘Simple 


: oc ds i : 2д . 
Harmonic Motions’ of given period > B 


T xa cos (ai) 





2 స 

(a)-—+nx=0 (by 4 ie z0 
t dt 
?. 2 

с) 5 - x» 0 (9) = 150 
а гп 


The slope of the tangent at (х, у) to a curve 
passing through (1,7/4) is given Бу 


2 - cos? ү |then the equation of the curve is 


уа) 


/ 


(b) y 2xtan^! ^2 |) 

reme 
(c) y 2 x tan LE J 
(d) None of these 
The differential 


x y 
с-1 ct 


equation of the curve 








I* l is given by 


21. 


22. 


23. 


25. 
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(a) 0-1) 9 tx) 22yY 

( (у + 1) (у-ху)=у 

(c) (+1) 6 73) = 2y’ 

(9) None of these 

Solution of the differential equation 
СЕ je (x sin x + cos x) = 1 is 
(a) xy = sin x + c cos x 

(b) xy sec x - tan x + c 

(с) xy + sin x+ c cos x - 0 

(d) None of these 

Solution of the differential 


(1 + y)dxz (tan! y — х) dyis 


equation 


-1 
(axe "z2(1-tan y)e™ “+c 


(b) хе = (tan 'y-1) e" +c 


(с) х= (ап 'y-14ce ^ ? 


(d) None of these 

Equation of the curve in which the subnormal 
is twice the square of the ordinate is given by 
(а) log y = 2x + log c (b) у= ce” 

(c) log y = 2x – log c (d) None of these 


. If фо)= (6G) ^ dxandó() =0 then 


ф (х) = 

(а) (26 1) 

(b) (5 &-2)^ 

(с) (3 &- р 

(d) None of these 

Solution of differential equation 
(2x cos y + y? cos x) dx + (2y sin x — x sin y) 
dy 20 15 

(a) X cos y - y? sinx 2c 

(b) x cosy -y sinx-c 

(c) х? cos” y+ y sin’ х= с 

(а) None of these 


Differential Equations 


Practice Test 


M.M. : 10 


(A) There are 10 parts in this question. Each nart has one or more than one correct answer(s). 


1. Solution of the differential equation 


z dv a )i 
Sin У —- = cos — х cos 1S 
У dit y 


(a) sec y =x – 1 – ce” 
(b) sec y =x + 1 + ce” 


(с) у= х+е* +e 
(d) None of these 


2. The differential equation whose solution is 
(х—- Ay! *t(y- ky =a’ is (a is a constant) 
„213 з „ n23 2 n2 
(а) {1+ oT =a y" (D (1 (^ =а (y^) 


(c) {1+ ol =a" (у)? (9) None of these 
3. Solution of the equation 


dy ,1 T 
dx ty an» кысы А 


(a) 2x =sin y (1+ 2cx?) 
(b) 2x = sin y (1 + сх?) 
(с) 2x + sin y (1+ сх?) 


Record Your Score 


1. First attempt 


2. Second attempt 


4. 
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Time : 15 Min 
[10 x 2 = 20] 
(d) None of these 
Solution of the differential equation 


dy. х+у+7 is 

dx 2x+2y+3 

(a) 6 (x +y) + 11 log (3x + Зу + 10) 29x +c 
(b) 6 (x +y) - 11 log (Зх + Зу + 10) 29x +c 
(c) 6 (x +y) - 11 log (x +y + 10/3) = 9х +c 
(d) None of these 


. The solution of the equation 


ДУ. а ли £ 
di 3y = sin 2x is 


(a)y e #=-+туе ® (2 cos 2x + 3 sin 2x) +c 
1 А 3r 
(b) y = – 5 (2 cos 2x + 3 sin 2x) + ce 


(c) у = {- 1/13} cos (2x - tan” (3/2)) + се? 
(d) y = (- 1/N13) sin (2x + tan” ! (2/3) + се? 


Max. Marks 


T 
T 





3. Third attempt 


Multiple Choice -l 
1. (a) 2. (a) 3. (b) 
7. (a) 8. (a) 9. (c) 
13. (b) 14. (c) 15. (b) 
Multiple Choice-Il 
16. (d) 17. (a) 18. (b) 
22. (b), (c) 23. (а), (b), (c) 24. (c) 
Practice Test 
1. (b) 2. (b) 3. (a, b) 


Answers 


4. (с) 5. (с) 6. (b) 
10. (c) 11. (b) 12. (c) 
19. (c) 20. (c) 21. (a), (b) 
25. (a) 

4. (b, с) 5. (a), (b), (c), (d) 


CO-ORDINATE GEOMETRY 


STRAIGHT LINE 





§ 21.1. Distance Formula 


The distance between two points P (x1 , y1) and Q (x2 , yo) is given by 
——À— 
PQ = | VQ - o + (уг – уг) 


Distance of (x1 , y1) from origin = | Vx£ + yf | 
Note : If distance between two points is given then use + sign. 
§ 21.2. Section Formula 


If R(x, y) divides the join of P (x1 , y1) and Q (хо, уо) in the ratio mi : то (т, me > 0) then 
myxo + ТХ], m: yo + myi 


=- = ——M——— div des internall 
^ m + mo y m +m ( у) 
апа x= ఉంటా тох. = туг — Meyi (divides externally) 
m - m2 m-me 


821.3. Area of a Triangle 


The area of the triangle ABC with vertices A (x1 , y1) ; B (х, yz) and C (xa , уз). The area of triangle ABC 

is denoted by A and is given as : 
м y 1 
(i) A=5|% уг 1 
хз уз 1 
E 4 [хч Qe — ya + Xe (ya - yn + хэ (у — yo) 


Note : (a) If one vertex (x3 , уз) is at (0, 0), then 





1 
А = 5 10чу – хуз)! 
(b) If area of triangle is given then use + sign 
(ii) If ap x+ by + cr = 0, (r=1, 2, 3) are the sides of a triangle, then the area of the triangle is given by 
a bi а |? 


NL s Ф b2 со 
2010263, ba оз 


where 01, C2 , Оз are the co-factors of c1 , c2 , c3 in the determinant. 


A 





§ 21.4. Area of Polygon 
The area of the polygon whose vertices are (хі , ул), (х, уә), (хз, Уз),... (Хп, ym iS 


- 2 (oye — xe уч) + (Xo ya — хуз) +... + (Xa yt — x1yn)] 
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§ 21.5. Nine point Centre 


The centre of nine point circle (which passes through the feet of the perpendiculars, the middle points of 
the sides, and the middle points of the lines joining the angular points to the orthocentre) lies on OP and 
bisects it. When O and P are the orthocentre and circumcentre of a triangle. Also the radius of the nine-point 
circle of a triangle is half the radius of the circumcircle. 


§ 21.6. Relation in Orthocentre, Nine point centre, Centroid and Circumcentre 


The orthocentre, the nine point centre, the centroid and the circumcentre therefore all lie on a straight 
line and centroid divides the orthocentre and circumcentre in the ratio 2 : 1 (Intemally). 


§ 21.7. Collinearity of three Given Points 


The three given points are collinear /6., lie on the same straight line if 

(i) Area of triangle ABC is zero. 

(ii) Slope of AB = slope of BC = slope of AC 

(її) Distance between A & B+ distance between B & C= distance between A & C 

(iv) Find the equation of the line passing through any two points, if third point satisfied the equation of the 
line then three points are collinear. 


821.8. Locus 


The locus of a moving point is the path traced out by that point under one or more given conditions. 

How to find the locus of a point : Let (x1, yi) be the co-ordinates of the moving points say P. Now 
apply the geometrical conditions on x; , ут. This gives a relation between x; and ут. Now replace x; by x 
and yi by y in the eleminant and resulting equation would be the equation of the locus. 


8 21.9. Positions of Points (x1, yi) and (x2, yo) Relative to a given Line 


If the points (x1, уз) and (х, уг) are on the same side of the line 2౫+ by + c=0, then ax; + by; + c and 
axi +byi + с 
ах + Бу + с 
the opposite sides of the line ах + by + c= 0, then ax; + by; + c and ах + Бу + c both are of signs opposite 
to each other and hence 


ахә + bye + с both are of the same sign and hence > 0, and if the points (x1, уз) & (х, yo) are on 


axı + Буу+с 


<0 
axe + Бу + C 


§ 21.10. Angle between two Lines 
m - mo 


i+ mm 
Corollary 1 : If two lines whose slopes are m: and m are parallel iff 6 = 0 (or x) = tan = 0 €» m = me 


Angle between two lines whose slopes are тн and m is Ө = tan” ' | 


Corollary 2 : If two lines whose slopes are m and me are perpendicular iff ө = E or- 5 
> сої Ө = 0 = mm=-1 

Note : Two lines given by the equations аџх+ Ену + c1 = 0 and a2x + boy + c = 0 are 

- «а Di 

i) Parallel if — = — (slopes are equal 

(i) аы qual) 


(ii) Perpendicular if à1a2 + b1b2 = 0 (Product of their slopes is ~1) 


(iii) Identical if = = al = = (compare with the conditions in (i)) 


be 
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§ 21.11. Equation of a Line Parallel to a given Line 


The equation of a line parallel to the line ax+ by+c = 0 is of the form ax+ by+k = О, where kis any 
number. 


§ 21.12. Equation of a line Perpendicular to a given Line 


The equation of a line perpendicular to the line ax+ by+c = 0 is of the form bx – ay + к= 0 where kis 
any number. 


$ 21.13. Length of Perpendicular from a Point on a Line 


The length of perpendicular from (x1 , уз) on ax+ by+c = 015 
axi + by; +c 


Ма? + ల 


§ 21.14. Distance between two Parallel Lines 








Let the two parallel lines be ax+ Бу+с = О апа ax+ by+c; = 0 

౮1-6౯ 
Va + p?) 
Second Method : Find the co-ordinates of any point on one of the given lines, preferably putting x = 0 or 


у= 0. Then the perpendicular distance of this point from the other line is the required distance between the 
lines. 


First Method : The perpendicular distance between the lines is 








821.15. A line Equally Inclined with two Lines 


Let the two lines with slopes m and тә be equally inclined to a line with slope m , then 
АП ШМ Э m», 
i-mm  1+mm 


§ 21.16. Equations of Straight lines through (x; , уз) making < a with y= mx- care 


у-у = tan (0 – а) (x- x1) 
and y-y tan (0 + а) (x х) 
where {ап Ө = m. 


§ 21.17. Family of Lines 


Any line passing through the point of intersection of the lines aix+byy+c; = 0 and 
ах + boy +-c2 = О сап be represented by the equation (214 + biy + c1) + А (a2x+ Бо y + ср) = 0. 


§ 21.18. Concurrent Lines 


The three given lines are concurrent if they meet in a point. Hence to prove that three given lines are 
concurrent, we proceed as follows : 

Method ! : Find the point of intersection of any two lines by solving them simultaneously. If this point 
satisfies the third equation also, then the given lines are concurrent. 

Method II: The three lines ax + biy + cj = 0, /= 1, 2, З are concurrent if 
ai bi c 
a b2 о 
аз із оз 


= 0 








Method Ill : The condition for the lines Р = 0, О = 0, апа А = 0 to be concurrent is that three constants 
1, m, n (not all zeros at the same time) can be obtained such that 
IP + గాం + nR = 0. 


Straight Line 


§ 21.19. The Image of a point with Respect to the Line Mirror : 
The 


image of AQa,y) with 


ax+ by+c = Обе B (x , yz) is given by 


respect to the 


- 2 (ax; + Бу + C) 


(a + 2) 


21.20. Equations of the Bisectors of the Angles between 


two Lines 


Equations of the bisectors of the lines 


Ly 


Conditions 


: ах+ bıy+ c = Оапа [2 : 
(aibe + 22501) where ст > 0 & c2 > Oare 
(24+ biy + сл) , (а2х+ Doy + сә) 

Ма? + bP) Val + bP) 


Obtuse angle 
bisector 


ауа) + bib, >0 





ауа) + bib; <0 


MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


If the distance of any point (x, y) from the 
origin is defined as 

d (x, у) = тах {[xl, ly}, 
d (x, y) =a non zero constant, then the locus is 
(a) a circle (b) a straight line 


(c) a square (d) a triangle 


. The point (4, 1) undergoes the following 


three transformations successively 

(D Reflection about the line y — x. 

(ID Transformation through a distance 2 units 

along the positive direction of x-axis 

(III) Rotation through an angle n/4 about the 

origin in the anticlockwise direction. 

The final position of the point is given by the 

co-ordinates 
eis | (b) (- 2. 7 N2) 


(d) (2, 7 N2) 





а Д T 
Ole 


ах+ Бру+ со = 0 


line mirror 
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[S 


obtuse bisector 
Fig.21.2 


3. One of the bisector of the angle between the 


lines 


a(x-1)?+2h (x-1) (у= 1) +b (y-2)° =0 
is x + 2y — 5 = 0. The other bisector is 


(а) 2x-y=0 (Б) 2x+y=0 
(c)2x+y-4=0 (d)x-2y+3=0 
. Line L has intercepts aandb on the 


co-ordinate axes, when the axes are rotated 
through a given angle; keeping the origin 
fixed, the same line has intercepts p and q, 
then 


(а) а «p =p +g (el ар + 
a 


(сја? «pl-b eq (0) «m La 
a р b д 


. The point A (2, 1) is translated parallel to the 


line x — у 2 3 by a distance 4 units. If the new 
position A’ is in third quadrant, then the 
co-ordinates of A’ are 
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10 


11 


(а) (2+2 V2, 1+2 42) 
(6) (-2+ 2,1-2 42) 
(с) (2-2 V2, 1-2-2) 
(d) None of these 


. А ray of light comming from the point (1, 2) 


is reflected at a point A on the x-axis and then 


passes through the point (5, 3). The 
co-ordinates of the point A is 
13 E 
ОЕ 0] e| 35.0 
(c) (-7, 0) (d) None of these 


. The orthocentre of the triangle formed by the 


lines x + y= 1, 2x + Зу 26 and 4x - y c 4-0 
lies in, 

(a) I quadrant (b) II quadrant 

(c) III quadrant (d) IV quadrant 

The reflection of the point (4, — 13) in the the 
line 5x + y + 6= 015 
(a) (— 1, – 14) 

(c) (1, 2) 


(b) (3, 4) 
(d) (— 4, 13) 


. All the points lying inside the triangle formed 


12. 


13. 


by the points (0, 4), (2, 5) and (6, 2) satisfy 
(а) 3x+2y+8>0 

(b) 2x+y-10>0 

(с) 2x -3y-11>0 

(9) – 2х+у-3>0 

A line passing through P (4,2) meets the 
x and y-axis at A and B respectively. If O is 
the origin, then locus of the centre of the 
circumcircle of AOAB is 

(а)х!+у!=2 (Dax!ey!zl 
(Qx'e2y'-1 (2x! +2у '=1 
Let n be the number of points having rational 


co-ordinates equidistant from the point 
(0, V3) then 

(а)п<1 (b)n=1 

(c)n<2 (d)n>2 


The co-ordinates of the middle points of the 
sides of a triangle are (4, 2), (3, 3) and (2, 2), 
then the co-ordinates of its centroid are 

(a) (3, 7/3) (b) (3, 3) 

(c) (4, 3) (d) None of these 

The line segment joining the points (1, 2) and 
(2, 1) is divided by the line 3x+ 4y 2 7 in 
the ratio 


(а) 3:4 (b) 4:3 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


Objective Mathematics 
(c)9:4 (d)4:9 
If a straight line passes through (ху, уу) and 


its segment between the axes is bisected at 
this point, then its equation is given by 


а) 5+3=2 (b) 2 (ху, + yx) = у 


(с) ху + уху = хуу (d) None of these 
If ру, pj, рз be the perpendiculars from the 


points m, 2m), (mm, m + m^) and (m' 7; 2m’) 

respectively on the line 

sin’ a 

X COS Q + y Sin &+—— = 
cos Q 

then ру, Pz рз are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

The acute angle Ө through which the 

co-ordinate axes should be rotated for the 

point A (2, 4) to attain the new abscissa 4 is 

given by 


(a) tan 0 = 3/4 (b) tan Ө = 5/6 
(c) tan 02 7/8 (d) None of these 

2 2 1 2" 
Му rorta moist Toto 260 
orthocentre of the triangle having sides 
x-y+1=0, x+y+3=0 and 
2x + Sy -2=O0is 


(a) (2m — 2n, m — n) (b) (2m — 2n, n - m) 

(c) Qm - n, m+n) (d) 2m —n, m-n) 

The equation of straight line equally inclined 
to the axes and equidistant from the point (1, 
—2) and (3, 4) is 
(аах+у=1 
(c)y-x=2 


(b) y-x-1=0 
(9 у-х+1=0 
If one of the diagonal of a square is along the 
line х= 2у and one of its vertices is (3, 0) 
then its sides through this vertex are given by 
the equations 
(a) y= 3x +9 =0, 3y +x-3 =0 
(b) y+ 3x+9=0, 3y+x-3=0 
(с) y—-3x+9=0, 3y—x+3=0 
(d) y-—3x+3=0, 3y+x+9=0 
The graph of the function 
y = COS x cos (x + 2) - cos? (x + 1) is 


Straight Line 


21. 


22. 


23. 


25. 


(а) A straight line passing through (0, – sin? 1) 
with slope 2 

(b) A straight line passing through (0, 0 

(c) A parabola with vertex (1, — sin? 1) 

(d) A straight line passing through the point 


2 
P (m, n) (where m, n are natural numbers) is 
any point in the interior of the quadrilateral 
formed by the pair of lines xy — 0 and the two 
lines 2x xy -2-0 and 4x+Sy=20. The 
possible number of positions of the point P is 
(a) Six (b) Five 
(c) Four (d) Eleven 
The image of the point A (1, 2) by the line 
mirror у = x is the point В and the image of B 
by the line mirror y = 0 is the point (a, B) then 


GT. х 
(2 ‚ їп^ 1 Jare paralle to the x-axis 


(a)a=1,B=-2 (b)a-0,B-0 
(c)a=2,B=-1 (0) None of these 
ABCD is a square whose vertices 


A, B, Cand D are (0, 0), (2, 0), (2, 2) and (0, 
2) respectively. This square is rotated in the 
X-Y plane with an angle of 30° in 
anticlockwise direction about an axis passing 
through the vertex A the equation of the 
diagonal BD of this rotated square is ....... . If 
E is the centre of the square, the equation of 
the circumcircle of the triangle ABE is 


(a) V3 x+(1 -43)y 2 3, 3 +y =4 
(6) (1+ 3) x -(1 282) y 22,33 +y 29 
(с) 2-3) х+у=2 (03 – 1), 2 y 

-xN3 -y=0 
(d) None of these 


. The straight line y 2x-—2 rotates about a 


point where it cuts x-axis and becomes 
perpendicular оп the straight line 
ax + by + с =0 then its equation is 

(а) ax + by +2a=0 

(b) ay - bx - 2b z 0 

(c) ax + by + 2b = 0 

(d) None of these 

The line x + y = a meets the axis of x and y at 
Aand B respectively a triangle AMN is 
inscribed in the triangle OAB, O being the 
origin, with right angle at N, Мапа N lie 
respectively on OB and AB. If the area of the 


27. 


28. 


29. 


30. 


31. 
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triangle AMN is 3/8 of the area of the triangle 
OAB, then AN/BN = 
(а) 1 
(с) 3 


(b) 2 
(d) 4 


. If two vertices of an equilateral triangle have 


integral co-ordinates then the third vertex 
will have 

(a) integral co-ordinates 

(b) co-ordinates which are rational 

(c) at least one co-ordinate irrational 

(d) co-ordinates which are irrational 


If o, о, 05, Bi, B», Вз are thevalues of n for 
$ n-l 2y. . i ARE n-l r 
which £ x^ is divisible by У x, then the 
r=0 r=0 


triangle having vertices (0; B1), (6%, B2) and 
(05, Вз) can not be 
(a) an isosceles triangle 
(b) a right angled isosceles triangle 
(c) a right angled triangle 
(d) an equilateral triangle 
The points (œ, B), (y, 8), (œ, 5) and (y, В) 
where 6, D, ү, 8 are different real numbers аге 
(a) collinear 
(b) vertices of a square 
(c) vertices of a rhombus 
(d) concyclic 
The equations of the three sides of a triangle 
are x=2,y+1=0 and x+2y=4. The 
co-ordinates of the circumcentre of the 
triangle are 
(a) (4, 0) (b) (2, -1) 
(c) (0, 4) (d) None of these 
If P (1-0/ 32.24 a/V2) be any point ona 
line then the range of values of / for which 
the point P lies between the parallel lines 
х+2у = 1 and 2x + 4y = 15 is 

4 2 502. 
(a-——«a«-—- 

3 S ee 

(b)0<a< Se. 


4v2 
(c) - Es <a<0 
(d) None of these 
If the point (a,a) fall between the lines 
lx+y l= 2 then 


(a)lal=2 (b) lal=1 
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32. 


33. 


34. 


35 


36. 


37. 


1 


(c)lal<1 (d)lal«7 


If a ray travelling the line x= 1 gets reflected 
the line x + y = 1 then the equation of the line 
along which the reflected ray trevels is 

(а) у= 0 (b) х-у= 1 

(c) x20 (d) None of these 

If f(x - y) = (х) (у) V x, y e Rand f(1) 22 
then area enclosed by 3 1х1+21у1< 8 15 

(a) / (4) sq. units 

(b) 1/2 f (6) sq. units 


(c) 1f Sq. units 


(d) ifG) sq. units 


The diagonals of the parallelogram whose 
sides are Ix+my+n=0, Ix+my+n = 0, 
mx t+ly+n=0,mx+lyt+n’=0 include an 
angle 


(a) л/3 (b) 2/2 


| (d) tan. | 








2 
l-m 
2 


(c) tan” ! | pn Zin | 


Pen) 





The area of the triangle having vertices (—2, 


1), (2, 1) and{ Lim Lim cos" (n ! mx); x is 
| m- 300m» ое 


2m 


rational, Lim Lim cos” (n! nx); where x is 


n — ооп =) оо 
irrational) is 
(a) 2 (b)3 
(c) 4 (d) None of these 
Consider the straight line ax + Ру = c where 
а,Ь, сє Е this line meets the co-ordinate 
axes at A and В respectively. If the area of 
the AOAB, O being origin, does not depend 
upon a, b and c then 
(a) a, b, c are in A.P. 
(b) a, b, c are in G.P. 
(c) a, b, c are in H.P. 
(d) None of these 
If A and B are two points having co-ordinates 
(3, 4) and (5, —2) respectively and P is a point 
such that РА = РВ and area of triangle 
PAB = 10 square units, then the co-ordinates 
of P are 
(a) (7, 4) or (13, 2) (b) (7, 2) or (1, 0) 
(с) (2, 7) or (4, 13) (d) None of these 


38. 


39. 


40. 


41. 


42. 
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The position of a moving point in the 
xy-plane at time is given by 
(и cos Ot, u sin at —1 gf), where и, ©, g are 
constants. The locus of the moving point is 
(a) acircle (b) a parabola 

(c) an ellipse (d) None of these 

If the lines х+ ay +a=0, bx+y+b=0 and 
cx+cy+1=0 (a, b, c being distinct # 1) are 








concurrent, then the value of 
seek. pu Я 

а-1 b-1 c-1 Б 

(а) —1 (b) 0 

(су 1 (а) None of these 


The medians AD and BE of the triangle with 
vertices A (0, b), B(0,0) and C(a,0) are 
mutually perpendicular if 

(ab-N2a (b)a-N2b 
(c)b-2-N2a (d) a25N2b 

P is a point on either of two lines 
у- 13 1х1=2 at a distance of 5 units from 
their point of intersection. The co-ordinates 
of the foot of perpendicular from P on the 
bisector of the angle between them are 


@[о.у@+5 Үз) Jor 0,5 (4-5 ҮЗ) | 
(depending on which line the point Р is taken) 


t» (0.54539) | 
to (05 4-58) 


Nw 
t2 


Let AB be a line segment of length 4 with the 

point A on the line y = 2x and B on the line 

y =x. Then locus of middle point of all such 

line segment is a 

(a) parabola (b) ellipse 

(c) hyperbola (c) circle 

Let O be the origin, and let A (1, 0), B (0, 1) 

be two points. If P (x, y) is a point such that 

xy>Oandx+y< 1 then 

(a) P lies either inside AOAB or in third 
quadrant 

(b) P can not be inside AOAB 

(c) P lies inside the AOAB 

(d) None of these 


Straight Line 


44. 


45. 


46. 


47. 


48, 


49. 


If the point Р (a’, a) lies in the region 
corresponding to the acute angle between the 
lines 2y = x and 4y = x, then 

(a)a e (2, 4) (b)a e (2, 6) 

(c) a e (4, 6) (d)a e (4, 8) 

A ray of light coming along the line 
3x+4y—5=0 gets reflected from the line 
ax+by—1=0 and goes along the line 
5x — 12y – 10 = 0 then 


M. n cea 
9A жы SERES 15 
8 
6) а= 715-5 
64 8 
= Oe గ бз 
сатте 
64 . 8 
(d)a-—-415:.0-7—115 
If line 2x - 7y — 1 20 intersect the lines 


І =3x+4y+1=0 апа L,=6x+ 8y - 3 = 0 
in А and B respectively, then equation of a 
line parallel to Lj and L, and passes through 
a point P such that AP: PB=2:1 
(internally) is (P is on the line 
2x * 7y - 120) 

(а) 9x + 12y - 320 (b) 9x - 12y - 320 

(c) 9x - 12y - 22 0 (d) None of these 

If the point (1 + cos Ө, sin Ө) lies between the 
region corresponding to the acute angle 
between the lines x — Зу = 0. and x —6y «0 
then 

(а) Өє R 

(Б) Өє А - пл, пє І 

z |,nel 


(c) 6€ К ~| пп + 
4 


(d) None of these 


In a AABC, side AB has the equation 
2x + 3y = 29 and the side AC has the equation 
x+2y= 16. If the mid point of BC is (5, 6) 
then the equation of BC is 


(а) 2x+y=7 (b)x+y=1 
(с) 2x - y 2 17 (d) None of these 
The locus of a point which moves such that 


the square of its distance from the base of an 
isosceles triangle is equal to the rectangle 
under its distances from the other two sides is 
(a) a circle (b) a parabola 


50. 


51. 


171 


(с) ап 6111056 (6) a hyperbola 

The equation of a line through the point 
(1, 2) whose distance from the point (3, 1) 
has the greatest possible value is 

(a)y=x (b) y=2x 

(с) y=— 2х (d у= х 

If the point (cos Ө, sin Ө) does not fall in that 
angle between the lines yz1x — 1! in which 
the origin lies then 0 belongs to 


/ n 


(c) (0, т) 
(d) None of these 


52. ABC is an equilateral triangle such that the 


53. 


54. 


55. 


56. 


vertices B and C lie on two parallel lines at a 
distance 6. If A lies between the parallel lines 
at a distance 4 from one of them then the 
length of a side of the equilateral triangle is 





(a) 8 оү 
fe 17 (d) None of these 


The four sides of a quadrilateral are given by 
the equation xy(x—2)(y-3)-0. The 
equation of the line parallel to x — 4y = 0 that 
divides the quadrilateral in two equal areas is 
(a)x-4y-5=0 (b)x-4y+5=0 
(c)x-4y-1=0 (d)x-4y+1=0 

Two points A and B move on the x-axis and 
the, y-axis respectively such that the distance 
between the two points is always the same. 
The locus of the middle point of AB is 

(а) а straight line (b) a circle 

(c) a parabola (d) an ellipse 


If д, апа are distinct, the points 


(д, 2at, + ай), (t, 2at; + ай and 
(t5, 22% + ats) are collinear if 

(а) дъ t3=- 1 (b) th ttt tt 
()t+ht+R=0 (dt+h+h=-1 

If sum of the distances of a point from two 
perpendicular lines in a plane is 1, then its 
locus is 

(a) a square 

(c) a straight line 


(b) a circle 
(d) two intersecting lines 
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57. 


58. 


If the lines 
2 (sin a + sin b) x-2 sin (a—-b)y=3 and 
2 (соѕа+ соѕ Р) х +2cos(a—b)y=5 are 
perpendicular, then sin 2а + sin 2b is equal to 
(a) sin (a — b) — 2 sin(a+b) 

(b) sin (2a — 2b) — 2 sin (a + b) 

(c) 2 sin (a — b) — sin (a+ b) 

(d) sin (2a — 2b) — sin (a+ b) 

The line x+y—1 meets x-axis at 
‘A and y-axis at B, P is the mid point of AB 
fig No. 233 P, is the foot of the 
perpendicular from P to OA; M, is that of Р, 
from OP;P, is that of M, from OA; М, is that 
of P; from OP; P, is that of M, from OA and 
so on. If P, denotes the nth foot of the 
perpendicular on OA from M, _ у, then ОР, = 


(a) 1/2n (b) 1/2” 


MULTIPLE CHOICE -I 


Each question in this part, has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. The points (2, 3), (0, 2), (4, 5) and (0, ౧ are 


62. 


63. 


64. 


concyclic if the value of t is 
(a) 1 (b) 1 
(c) 17 (d)3 
The point of intersection of the lines 
S వ ఇ EAS 
ath lady +7 = Lites on 
(a)x-y=0 
(b) (x + y) (a + b) = 2ab 
(c) (Ix + my) (a+ b) = (1+ m) ab 
(d) (ix — my) (a+ b) = ((- m) ab 
The equations 
(b-c)x*(c-a)yra-b-0 
(లే -c)x+(c-a@)yta -pz0 
will represent the same line if 
(a) b=c (Б) с=а 
(c)a=b (d)a+b+c=0 
The area of a triangle is 5. Two of its vertices 
are (2, 1) and (3, –2). The third vertex lies on 
y =x +3. The co-ordinates of the third vertex 
can be 
(a) (— 3/2, 3/2) 
(c) (772, 13/2) 


(b) (3/4, — 3/2) 
(d) (- 1/4, 11/4) 


59. 


60. 


65. 


66. 


67. 


68. 


69. 


Objective Mathematics 


(c) 2-1 (d) 2^ - 3 

If the area of the triangle whose vertices are 
(b, c), (c, a) and (a, Б) is A , then the area of 
triangle whose vertices are (ac — b^ ab — c), 
(ba — c? bc — а?) and (cb — a’, ca — p) is 

(a) A“ (b) (a+b+c)"A 

(c) аА + рд? (а) None of these 

On the portion of the straight line х+у= 2 
which is intercepted between the axes, a 
square is constructed away from the origin, 
with this portion as one of its side. If p 
denote the perpendicular distance of a side of 
this square from the origin, then the 
maximum value of p is 

(a) УЗ (b) 2 V2 

(c) 3N2 (d) 4N2 


If (—6, —4), (3, 5), (2, 1) are the vertices of a 
parallelogram then remaining vertex can not 
be 

(a) (0, -1) (b) -1, 0) 

(с) C11,-8) (d) (7, 10) 

If the point P (x, y) be equidistant from the 
points A (a--b,a—b) and B(a-—b,a+b) 
then 

(a) ax = by 

(b) bx 2 ay 

(c) x -y = 2 (ax + by) 

(d) P can be (a, b) 

If the lines x—-2y -620,3x cy - 420 and 
Ax + 4y + A = 0 are concurrent, then 

(a)A=2 (b)A=-3 

(с)А= 4 (@А=-4. 

Equation of a straight line passing through 
the point of intersection of x — y + 1 = 0 and 
3x+y-5=0 are perpendicular to one of 
them is 

(a x*y-320 (b х+у-3=0 
(c)x-3y-520 (d)x-3y+5=0 

If one vertex of an equilateral triangle of side 
a lies at the origin and the other lies on the 


Straight Line 


70. 


71. 


72. 


73. 


74. 


75. 


line x — уЗу = 0, the co-ordinates of the third 
vertex are 


(a) (0, a) (b) (ҮЗ a/2, - 2/2) 
(c) (0, — a) (d) (— УЗ 4/72, a/2) 
If the lines ax - by c c- 0, bx+cy+a=0 


and cx+ay+b=0 
(a+b+c #0) then 

(a) à +b? + с - 3abc =0 
(Dazb 

(c)a=b=c 

(d) a+b’ + с -—be-ca—ab=0 

If the co-ordinates of the vertices of a 
triangle are rational numbers then which of 
the following points of the triangle will 
always have rational co-ordinates 

(a) centroid (b) incentre 

(с) circumcentre (d) orthocentre 


are concurrent 


Let 5;, $5, ... be squares such that four each 
п> 1, the length of a side of S, equals the 
length of a diagonal of 5, , ү. If the length of 
a side of $, is 10 cm, then for which of the 
following values of n is the area of S, less 
than 1 sq. cm ? 


(а) 7 (b) 8 
(c) 9 (d) 10 
A line passing through the point (2, 2) and 


the axes enclose an area X. The intercepts on 
the axes made by the line are given by the 
two roots of 


(а) x 21А1х+1А1=0 

(b) х2 +1А1х+21А1=0 

(с) х2 - 1А 1+ 21А1=0 

(9) None of these 

If bx+cy=a, where a,b,c are the same 
sign, be a line such that the area enclosed by 
the line and the axes of reference is puni 


then 
(a) b, a, c are in G.P. 
(b) b, 2a, c are in G.P. 


(c) b, 3 ‚с are in A.P. 


(d) b, — 2a, c are in G.P. 
Consider the straight lines x + 2y + 4 = 0 and 
4x + 2y — 1 = 0. The line 6x + 6y + 7 = 015 


76. 


77. 


79. 


80 


81. 


82. 


(a) bisector of the angle including origin 
(b) bisector of acute angle 

(c) bisector of obtuse angle 

(d) None of these 


Two roads are represented by the equations 
y-x=6 and x+y=8. An inspection 
bunglow has to be so constructed that it is at 
a distance of 100 from each of the roads. 
Possible location of the bunglow is given by 
(а) (10042 +1,7) (b) (1 — 10082 , 7) 

(c) (1, 7 + 100/2). (d) (1,7 — 100N2) 
Angles made with the x-axis by two lines 
drawn through the point (1, 2) cutting the line 
x+y=4 at a distance V6/3 from the point 
(1, 2) are 


T 5л 7л liz 
(а) т and 15 (b)sigapandis ip 
3 
(c) E and T (d) None of these 


. A line of fixed length (a + b) moves so that 


its ends are always on two fixed 
perpendicular lines. The locus of the point 
which divides this line into portions of 
lengths a and b is 


(a) a circle (b) an ellipse 
(c) a hyperbola (d) None of these 
If each of the points (ху, 4), (- 2, у) lines on 


the line joining the points (2, — 1), (5, - 3) 
then the point P (x; , уу) lies on the line 

(а) 6 (x--y) - 2520 

(b) 2x+ 6y+1=0 

(с) 2x + 3y - 620 

(d) 6 (x --y) – 23 =0 

Two vertices of a triangle are (3, — 2) and 
(— 2, 3) and its orthocentre is (— 6, 1). Then 
its third vetex is 


(a) (1, 6) (b) (- 1, 6) 

(c) (1, — 6) (d) None of these 
Length of the median from B on AC where 
А (– 1,3), В(1,— 1), С(5, 1) is 

(a) VIS (b) V10 

(c) 283 (d) 4 

The point P(l, 1) is translated parallel to 


2x=y in the first quadrant through a unit 
distance. The co-ordinates of the new 
position of P are 
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83. 


84. 


85. 


86. 


„З ( 2 ^ 
ШЕЕ | 35s | 
The mid points of the sides of a triangle are 
(5, 0), (5, 12) and (0, 12). The orthocentre of 
this triangle is 
(a) (0, 0) 


(c) (0, 24) 


(b) (10, 0) 
13 
es 
The algebraic sum of the perpendicular 
distances from A (а, bj); B (а5, b2) and 
C (аз, Ра) to a variable line is zero, then the 
line passes through 
(a) the orthocentre of AABC 
(b) the centroid of AABC 
(c) the circumcentre of AABC 
(d) None of these 


One vertex of the equilateral triangle with 
centroid at the origin and one side as 


х+у-2= 015 
(а) (– 1,- 1) (b) (2, 2) 
(с) (- 2, – 2) (d) none of these 


The point (4, 1) undergoes the following two 
successive transformations : 
(a) reflection about the line y = x 


88. 


89. 


90. 


Objective Mathematics 


(b) rotation through a distance 2 units along 
the positive x-axis. 

Then the final co-ordinates of the point are 

(a) (4, 3) (b) (3, 4) 

(с) 1, 4) (d) (7/2, 7/2) 


. The incentre of the triangle formed by the 


lines x = 0, y = 0 and Зх + 4y = 12 is at 


ET A А 

()| 12) (9) (1, 1) 

cfi] e. 

If (a, b) be an end of a diagonal of a square 
and the other diagonal has the equation 
x—y-a then another vertex of the square 
can be 





(a) (a — b, a) (b) (a, 0) 

(c) (0, — a) (d) (a+ b , b) 

The points (p+1,1),(2p+1,3) апа 
(2p + 2, 2p) are colliner if 

(а)р=— 1 (b) p=1/2 

(c) p=2 () p=-5 


If 3a+2b+6c = 0, the family of straight 
lines ax + by +c = 0 passes through a fixed 
point whose co-ordinates are given by 

(a) (1/2, 1/3) (b) (2, 3) 

(c) (3, 2) (d) (1/3, 1/2) 


Practice Test 


M.M.: 20 


Time : 30 min. 





1. 


Consider the equation y -yı = m (x — x4). If 
m and x, are fixed and different lines are 
drawn for different values of y4, then 

(a) The lines will pass through a fixed point 
(b) There will be a set of parallel lines 

(c) All the lines intersect the line x = x; 


(d) All the lines will be parallel to the line y = х1 
. If the 


line y-N3x cut the curve 
x? y? + 3xy + 502 + By? + Ax + By - 150 at 


the points A, В, C then OA.OB.OC is 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


[10 x 2= 20] 
(a) i (53-1  (3Y341 
2 
(c) Үз +7 (d) None of these 


. Let Ly = ax +by+a°vb = 0 and 


Ly = bx-ay+b'Va = 0 be two straight 
lines. The equations of the bisectors of the 
angle formed by the loci. Whose equations 
are ALi == Agha -0 and МЇ + ошо = 0, 
A, and ño being non zero real numbers, are 
given by 


Straight Line 


(а) 1120 (b) Ly =0 
(c) №11 + АГ =0 (d) AoL4 I А19 = 0 

. If Р (1, 0), Q (- 1, 0) and R (2, 0) are three 
given points then the locus of point S 
satisfying the relation' 

(SQ)? + (SR? = 2 (SP). is 

(a) a straight line parallel to x-axis 
(b) circle through origin 
(c) circle with centre at the origin 
(d) a straight line parallel to y-axis 

. The base BC of a triangle ABC is bisected 
at the point (p, а) and the equations to the 
sides AB and AC are px+qy=1 and 
qx+py=1. The equation of the median 
through A is 
(а) (р – 26) x +(9 – 2p)y+1=0 
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7. А family of lines is given by the equation 


8 


(3x +4y+6)+A(x+y+2)=0. The line 
situated at the greatest distance from the 
point (2, 3) belonging to this family has the 
equation 

(a) 15x + 8y + 3020 

(b) 4x + 3y + 8-0 

(c) 5x + 3y - 620 

(d) 5x + Зу + 1020 

The co-ordinates of the point P on the line 
2x+3y+1=0, such that | PA- PB | is 
maximum where A is (2, 0) and B is (0, 2) is 
(a) (5, – 3) (b) (7, - 5) 

(с) (9, - 7) (d) (11, - 9) 


. The equation of the bisectors of the angles 


between the two intersecting lines : 




















(b) (p +q) (x £5) - 220 x-3  y*5 x-3  y+5 
(с) (2pq - 1) (px + gy - 1) cos@ sin cosó  sin$ 
= (p? + q? 1) (qx * py పే x-3 = 5. nata 2 УЕЗ оа 
(d) None of these соз зо В 
6. The set of values of ‘b’ for which the origin (а) a= 9+ф (b) B=— зіп а 
and the point (1, 1) lie оп the same side of ? ; 
the straight line (c) Y= cos a (d) p= sina 
а?х «aby «120 Va e R,b » 0 are 10. If 46? + 95? _ c? + 1260 = 0, then the family 
(a) b e (2,4) (b) b e (0,2) of straight lines ax+by+c=0 is either 
(c) b e (0, 2] (d) None of these concurrent at ............... Orat 7 
(a) (2, 3) (b) (- 2, - 3) 
(с) (- 3, – 4) (d) (3, – 4) 
Record Your Score 
Max. Marks 
1. First attempt See: 
2. Second attempt [жы 
3. Third attempt must be 100% 
Answers 
Multiple Choice-l 
1. (b) 2. (c) 3. (a) 4. (b) 5. (c) 6. (a) 
7. (a) 8. (a) 9. (a) 10. (b) 11. (c) 12. (a) 
13. (d) 14. (a) 15. (b) 16. (a) 17. (a) 18. (d) 
19. (a) 20. (c) 21. (c) 22. (c) 23. (c) 24. (b) 
25. (c) 26. (c) 27. (d) 28. (b) 29. (a) 30. (a) 
31. (c) 32. (a) 33. (c) 34. (b) 35. (a) 36. (b) 
37. (b) 38. (b) 39. (c) 40. (a) 41. (b) 42. (b) 
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43. (a) 44. (a) 
49. (d) 50. (b) 
55. (с) 56. (с) 


Multiple Choice—il 


61. (a), (c) 
65. (a) 66. (b), (d) 
70. (a), (b), (c), (d) 
75. (a), (b) 
80. (b) 81. (b) 
86. (b) 87. (b) 
Practice Test 
1. (b), (c) 2. (a) 
7. (с) 8. (b) 


45. (c) 
51. (b) 
57. (b) 


62. (a), (b), (c), (d) 


67. (a), (d) 
71. (a), (c), (d) 


76. (a), (b), (c), (d) 


82. (b) 
88. (b), (d) 


3. (a), (b) 
9. (a), (b), (c) 


46. (c) 
52. (c) 
58. (b) 


47. (d) 
53. (b) 
59. (b) 


63. (a), (b), (c), (d) 
69. (a), (b), (c), (d) 


68. (b), (d) 

72. (b), (c), (d) 
77. (a), (b) 

83. (a) 

88. (c), (d) 


4. (d) 
10. (a), (b). 


73. (c) 
78. (a) 
84. (b) 


90. (a). 


S. (c) 


Objective Mathematics 
48. (b) 


54. (b) 
60. (c) 


64. (a), (c) 
74. (b), (d) 


79. (b) 
85. (c) 


6. (b) 


PAIR OF STRAIGHT LINES 





§ 22.1. Homogeneous Equation of Second Degree 

An equation of the form ax? 4 2hxy + by? = 0 is called a homogeneous equation of second degree. It 
represent two straight lines through the origin. 

(i) The lines are real and distinct if № – ар > 0. 

(ii) The lines are coincident if № - ab=0 

(iii) The lines are imaginary if IÊ – ab < о 

(iv) If the lines represented by а + 2hxy + by = 0 be y- mx=Oand y- mx = 0 


then (y- mx (у – mex) = y + 2 xy + "A =0 
m + m = -2" and mim = 2. 
1 —— Mp, 


8 22.2. Angle Between two Lines 


If a + bzO and @is the acute angle between the lines whose joint equation is ax + 2hxy * by = 0, then 


2 VHP — ab) 


a+b 





tan6 = | 


§ 22.3. Equation of the Bisectors of the Angles Between the Lines ax* + 2hxy + Ьу? = 


D 2-2 xy 
The equation of bisectors is 2-247 B (i) 


Corollary 1 : If a= Б, then the bisectors are XX - = 0, ie, x- y=0, х+у= 0. 
Corollary 2 : If h = 0, the bisectors аге xy=0, /е., x=0, у= 0. 


Corollary 3 : If in (i), coefficient of х + coefficient of y =0, then the two bisectors are always 
perpendicular to each other. 


822.4. General equation of Second Degree 


The equation 
aX + 2hxy + by -2gx-2fyrc = 0 (i) 
is the general second degree equation and represents a conics (Pair of lines, circle, parabola, ellipse, 
hyperbola). 
=> represents a pair of straight lines if 
= abc + 2fgh - af? - bg? - ck = 0 
ahg 
h bf 
gfe 


i.e., if 
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otherwise it represents a conic (i.e., if абс + 2fgh – af? - bg? - df s 0). 


Corollary 1 : Angle between the lines : If the general equation ax + 2hxy + by? +2gx+2fy+c=0 
represents two straight lines, the angle 0 between the lines is given by 


2 Ү(# – ab) 
(a+b) 
these lines are parallel iff గో = ab and perpendicular iff a+ b = 0 
Corollary 2 : Condition for coincidence of lines : 
The lines will be coincident if h? — ab = 0, g? — ac = 0 and f? — bc = 0. 


Corollary 3 : Point of intersection of the lines : The point of intersection of ax + 2hxy + by. + 
29x+ 2fy+c = 015 


Ө = tan! | 


(bg-hf 2-00) 
| Ê - ab : № -ab | 
f= 


-а 





or 


M 


22.5. Equation of the lines joining the origin to the points of 
intersection of a given line and a given curve : 


Curve PAQ be (Fig. 22.1) 





ax? + 2hxy + by +29x+ 2fy+c = 0 (i) 
and the equation of the line PQ be 
Ix+my+n=0 ...(ii) 
From the equation of the line (ii) find the value of (1) in terms of Fig. 22.1 
xand y, i.e. cca 
AE. „+ (iii) 
Now the equation (i) can be written as 
аж + 2hxy + by! + (2gx + 2fy) (1) + c (1)? = 0 2 
=> аж + 2hxy + by. + (2gx asp చం + of tay | = 0 ...(iv) 
X \ 


РА 
[replacing 1 py ту from (iii)] 


Here the equation (iv) is homogeneous equation of second degree. 

Above equation (iv) on simplification will be of the form АХ + 2Hxy + By? = 0 and will represent the 
required straight lines. 

If 9 be the angle between them, then 


tan 0 - 


2 a 
A+B 


Hence the equation of pair of straight lines passing through the origin and the points of intersection of a 
curve and a line is obtained be making the curve homogeneous with the help of the line. 





Pair of Straight Lines 


MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


. The 


Which of the following pair of straight lines 
intersect at right angles ? 

(a) 2x? =у(х+2у) (b) (x+y) =x O + 3x) 
()2y(x*y)-xy (@у=+ 2у 


„ If co-ordinate axes are the angle bisectors of 


the pair of lines ax” + 2hxy + by? = 0, then 
(a)a=b (b) h=0 
(с) a’ +b=0 (d)a+b’=0 


. If the two pairs of lines x - 2mxy - y) 20 


and x — 2n xy- у = 0 аге such that one of 
them represents the bisectors of the angles 
between the other, then 

(a) mn+1=0 (b) mn-1=0 

(с) 1/т+1/п=0 (d)1/m-1/nz0 


. If the lines joining the origin to the points of 


intersection of y= mx + 1 with xx y = 1 аге 
perpendicular, then 


(a) m= 1 only (b) m=+1 
(c)m=0 (d) None of these 

_ Н One of the lines of the pair 
ax +2һху + Бу =0 bisects the angle 


between positive directions of the axes, 
a, b, h satisfy the relation 

(a)a+b=21hl (b)a+b=-2h 
())a-b-21h|!  (d)(a-by =4k 


. The pair of lines joining the origin to the 


points of infersection of the curves 
ах? + 2hxy + by’ + 2g x = 0 and 
ах + 2h'xy + Бу? t2g х= 0 
will be at right angles to one another if 
(а) в (а' + b^) = g' (a+b) 
(b) в(а+Ьу=в' (a +b’) 
(c) gg’ = (а + b) (а + b’) 
(а) None of these 
equation x 4282 xy + 2y? + 4x 


+4V2 y+1=0 represents a pair of lines. 
The distance between them 


(a) 4 (b) 


10. 


11. 


12. 


13. 


.. The 
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(d)2N3 
gradient of опе of the lines 


ax + 2hxy + Бу? = 0 is twice that of the other, 
Шеп: 


(а) А =ab 
(c) 8л =9ab 


(с) 2 


(b)h-a+b 
(d) ah* = 4ab 


. The difference of the tangents of the angles 


which the lines x?(sec?0 — sin? 0) — 2xy 
tan Ө + у sin’ Ө = 0 make with the x-axis is 


(а) 2 tan 8 (6) 2 
(c) 2 cot 0 (d) sin 20 
If a, В>0 and acp and 


oc + 4yxy + By? + 4p (x+y 1) 20 
represents a pair of straight lines, then 
(a)a<p<B (0౯6౬6 

(с)р>а (d)p<a ог р> В 
The image of the pair of lines represented by 
ад + 2hxy + by’ = 0 by the line mirror y=0 
is 

(a) ax’ — 2hxy — by? =0 

(b) bx? — 2hxy + ay! =0 

(c) bx” + 2hxy + ay’ =0 

(d) ax? — 2hxy + by? =0 

If the equation ax + 2hxy + by? +2gx + 2fy 
+ с = 0 represents a pair of parallel lines then 


the distance between them is 
2 


(a) 2 RE (b)2 6-2 
g+ac ac 2^ | к ac. +ас 

(తక а(а+ PE a (a * b) 

If the lines repres^ ted by х?- 2рху -у? :=0 


are rotated about ш, origin through an angle 
Ө, one clockwise direction and other in 
anticlockwise direction, then the equation of 
the bisectors of the angle between the lines in 
the new position is 


(a) рх? + 2xy -py =0 
(b) px’ + 2xy + py’ =0 
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(с) X - 2pxy +y 20 
(ఈ) None of these 

14, If the sum of the slopes of the lines given by 
Ax. + 2Axy – ту? = 0 is equal to the product 
of the slopes, then A = 
(a) -4 (b) 4 


MULTIPLE CHOICE -1l 


15. 


Objective Mathematics 


(0-2 (d) 2 

The pair of straight lines joining the origin to 
the common points of ^+ у? =4 апа 
у = 3х + с are perpendicular if Cx 

(a) 20 (b) 13 

(с) 1/5 (d) 5 


Each question, in this part, has one or more than one correct answer (s). For each question, write the letters 


a, b, c, d corresponding to the correct answer (s). 


16. If x + оу? +2ßy= а? represents a pair of 
perpendicular straight lines then : 


(a)a=1,Bp=a 
(b)a=1,B=-a 
(c)a=-1,B=-a 
(d)a=-1,B=a 


17. Type of quadrilateral formed by the two pairs 
of lines 6 – Sxy – бу? =0 апа 
6x. - 5xy - бу + x + Sy- 120is 
(a) square (b) rhombus 
(с) parallelogram (d) rectangle 

18. Two of the straight lines given by 
3x + 3x’y - Зху? + dy. = 0 are at right angles 


if 
(a) d 2 — 1/3 (b) dz 1/3 
(c)d=-—3 (d)d=3 
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If the line y = mx is one of the bisector of the 
lines x” + 4xy — у? = 0, then the value of m= 


— MENS 14N5 
pir- чаран 
-1-45 1-45 
TEV OT 


20. If the angle between the two lines 
represented by 
2x? + Sxy + 3 + бх + 7у+4=0 
is tan”! (m), then m is equal to 
(a) 1/5 (b) -1 
(c) 22/3 (d) None of these 
21. If the pair of straight lines 


ax’ + 2hxy + by? =0 is rotated about the 
origin through 90°, then their equations in 
the new position are given by 


(a) ax” - 2hxy + by’ =0 


22. 


23. 


25. 


(b) ax” — 2hxy - by’ - 0 
(с) bx? – 2hxy + ay = 0 
(d) bx? + 2hxy + ay’ 20 
Products of the perpendiculars from (о, D) to 
the lines 
ax’ + 2hxy + by’ = 0 is 

(a) ao’ - 2h aB + bB? 

NAR. + (a+ Б)? 
у“ o? - 2h aß + bB? 

Van? — (a — by 

ao? – 2hoB + bB? 
Ке afte He 
NAR. — (a +b) 

(d) None of these 
Equation of pair of straight lines drawn 
through (1, 1) and perpendicular to the pair 
of lines 3x? — 7xy - 2y? =015 
(а) 2х2 + 7xy - 11х+6=0 
(b) 2 (x-1)° +7 (x- 1) (у 1) -3у=0 
(с)2(х—1)?+7(х—1)(у—1)+3(у-1)?=0 
(а) None of these 


. Two pairs of straight lines have the equations 


y +y- 1232 20 and ax’  2hxy + by’ = 0. 
One line will be common among them if 

(a) a=— 3 (24+ ЗЬ) (D а= 8 (h - 2b) 

(c) a 2 2 (b+h) (9) a=-3 (b+h) 

The combined equation of three sides of a 
triangle is (x’-y’)(2x+3y-6)=0. If 
(— 2, а) is an interior point and (b, 1) is an 
exterior point of the triangle then 


()2«a« 0 (b)-2<a< 


wita (d)-1<b<1 


Pair of Straight Lines 


Practice Test 


M.M. : 10 


(A) There are 5 parts in this question. Each part has one or more than one correct answer(s). 


1. The equation of image of pair of lines 


y= | х-1 | iny axis is 
(a) x? +y7 +2х+1=0 

(Ы) x7 - у2+ 2x-1=0 

(0x? -y? + 2x 4120 

(d) none of these 


2. Mixed term xy is to be removed from the 
equation of second degree 


general 
ax? + 2hxy + by” + 2gx + 2fy +с= 0, 


should rotate the axes through an angle Ө 


given by tan 26 equal to 








a-b 2h 
(a) 2h p a+b 
a+b 2h 
(c) 2h (d) ER 
3. The 


o D. 624 


V(x - 2)" + y + Vix + 2)" +y = శీ represents 


Record Your Score 


1. First attempt 


2. Second attempt 


equation 


5. 
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Time : 15 Min 
[5 x 2 = 10) 
(a) circle 
(b) pair of lines 


(c) a parabola 
(d) line segment y = 0,- 2<x<2 


. If the two lines represented by 


x? (tan? 0 + cos? Ө) – 2xy tan Ө +y sin? 6 =0 
make angles a, B with the x-axis, then 
(a) tan a + tan В = 4 cosec 20 


(b) tana tan В = sec? 0 4 tan? Ө 

(с) tan a – tan В = 2 

(4) tana 2- sin 20 

tanB 2-sin 20 

The equation ax? 4 by? +сх+су=0 
represents a pair of straight lines if 
(a)a+b=0 (b)c =0 

(0a-c-0 (d) c (a - b) 2 0 
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3. Third attempt 


must be 100% 
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16. (c), (d) 17. (a), (b), (c), (d) 18. (d) 19. (a), (c) 20. (a) 
21. (c) 22. (d) 23. (d) 24. (a), (b) 25. (a), (d) 


Practice Test 
1. (c) 2. (d) 3. (d) 


4. (a), (с), (d) 


5. (a), (b), (d) 


CIRCLE 





23.1. Definition 


Circle is the locus of a point which moves in a plane so that its distance from a fixed point in the plane is 
always is constant. The fixed point is called the centre and the constant distance is called the radius of the 
circle. 


Some equations regarding circles : 


(1) The equation of a circle with centre (h , k) and radius ris (x — h? +(y- ky =f, 
In particular, if the centre is at the origin, the equation, of circle is e+ y = Ё, 
(2) Equation of the circle on the line segment joining (x1 , yt) and (xe , yz) as diameter is 
(x- x)(x- ж) + (y- yn (y у?) = 0. 
(3) The general equation of a circle is 
+P + 20+ 2fy c = 0 
where g, f, с are constants. The centre is (- g , - f) and the radius is Vig? -f-o (f+f>0,. 
Note : A general equation of second degree 
ax? + 2hxy + by? +29x+2fy+c = 0 
in x, y represents a circle if 
(i) Coefficient of x = coefficient of y ie,a-bz0 
(ii) Coefficient of xy is zero, Le. h = 0. 
(4) The equation of the circle through three non-collinear points А (хт, yi) , B (х, ух), C (X3 , уз) is 


Ху x y 1 
x? + yf x y 1 з 
xP +yh xo у 1 


xy + y хз ys 1 

(5) The point P (x1 , уз) lies outside, on or inside the circle 

S = + y + 2gx * 2fy + с = 0, according as 

5; = xf + yf 4 2ga + 2fyi + c >=or< 0. 
(6) The parametric co-ordinates of any point on the circle 

(х- h +(у- Ю2 = 2 are given by 
(h+rcos Ө, К+ гіп Ө). (0 < Ө < 2x) 

In particular co-ordinates of any point on the circle Xx + y = P аге (rcos Ө, rsin Ө). (0 < Ө < 2m) 
(7) Different forms of the equations of a circle : 


(i) (x- n +(y- n? = 2 is the equation of circle with centre (r, г), radius rand touches both the axes. 
(il) (x хч y t(y- p? = f isthe equation of circle with centre (x1 , 7) , radius rand touches x-axis only. 
(iii) (x — n t(y- у j^ = Fig the equation of circle with centre (r, y1) , radius rand touches y-axis only. 


\ | 2, R2 
(iv) № +y —@х- Ву = 0 is the equation of circle with centre (2-2 | radius [s " Е | which 


passes through the origin (0, 0) and has intercepts a and В on the axis of X and Y respectively. | 
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(8) The equation of the tangent to the circle X +y «2gx 2fy+c = 0 at the point (х1, yi) is 
хх + уу g (Xx х) + F(y+ у) + c = О and that of the normal is 


yif 





у-У = x xg m 
In particular, the equation of tangent to the circle “+ y = f atthe point (x1 , yi) is х + уу = Ê and that 
x y 
of the normal — = — 
X у 


Note : Normal to a circle passes through its centre. 

(9) The general equation of а line with slope m and which is tangent to a 
circle x y + 20+ 20/+ c = Qis 

(y+f) = m(x+g) + ЧЁ +? — с) Va + п?) 

In particular, the equation of the tangent to the circle x + y = а is у= тх+а\(1 + п?). If mis infinite, then 
the tangents are x+ a=0. 

(10) The locus of point of intersection of two perpendicular tangents is called the director circle. The 
director circle of the circle х2 + y? = а? ix y = 2a’. 

(11) Equation of the chord of the circle 

$ = X + у +29x+ 2ty+e =0 
in terms of the middle point (x1 , y1) is 
Т = Si 
where T = xa + уу + 0(х+ м) + (у+у)+с 
Sı = xê +y? + 29x1 + 2fy +c 
In particular, equation of the chord of the circle 
rp = а 
in terms of the middle point (x1 , y1) is 
хх + уу = xr + y? 
(12) Equation of the Chord of Contact : 
Equation of the chord of contact of the circle 


1 
5=0 
A \ 
Chord of | contact 
(౧1,11) 
Fig. 23.1 
X + у + 20+ 2౧/+ c =0 
is хх + уу + 9(х+ х) + К (у+у)+с = 0 


which is designated бу 7 = 0. 
(13) Length of tangent : 


КАТ) = “xe + уё + 29х + 2fy1 + с) = 87 
(14) Equation of the circles given in diagram are : 
(Х— X1) (Х— хә) + (y- у) (У- ya) 
+ cot 6 ((y- у) (x- xi) - (Х— х) (y- yn) = 0 
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Objective Mathematics 
А 
Qa yn PM (х2, уг) 
V 
Fig. 23.2 ° 
(15) Orthogonality of two circles : P 


In APC; Co (Fig. 23.3) 


(C102? = (6౧) + (CoP? 2 
d? = ré + rê Ml N 
-pF + (А-Б? = of + -a++ - о V 
=> 29192 +2ҺһЁЬ = сі + с2 
(16) Pair of tangents :. 
Tangents are drawn from Р(х,у) to the circle Fig. 23.3 
“+ y +29x + 2fy + c = 0 (Fig. 23.4) then equation of pair of tangents 
is 
Р (х1, yn 
Fig. 23.4 
551.= T? 


where S= X + № +29x+ 20+ 0 = 0 
Si = xf + yf + 2дх + 2fyi +c=0 
T = xm + уу + 9(х+ м) + Ку+ у) +c = 0. 
(17) Equation of straight line PQ joining two points 6 and ф on the circle Ê + У = a? is 





Fig. 23.5 


xoos 228) + уз ®2® | = 1006 959 | 
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(18) External and Internal Contacts of Circles : 
Two circles with centres C4 (x1 , уч) and Co (хә, yo) and radii д, 2 respectively touch each other. 
(i) Externally : If | 0160! = л + r2 and the point of contact 
Ах) + PX Муг + Ру \ 
n+p ' nem 






(ii) Internally : If | ССІ = 1 4 — rel and the point of contact is 
пхә— rmx пу – my 
n-m ' A-R | 
(19) Common tangents : 
Find T using 
Direct common 
tangent 
Transverse common tangent 
Fig. 23.6 
కోక 
QT nm 
Я ар n 
and find D, e 
CD т 


To fínd equations of common tangents : 
Now assume the equation of tangent of any circle in the form of the slope 


(y*f) = m(x+g) + a V1 + m) 


(where a is the radius of the circle) 
T and D will satisfy the assumed equation. Thus obtained ‘m . We can find the equation of common 
tangent if substitute the value of m in the assumed equation. 
(20) (i) The equation of a family of circles passing through two given points (x1 , y1) and (xe , y2) can be 
written in the form 


x y. 1 
(x-x)(x-») + (у-у) (у-у) * X|x py 1) = 0, 
Xo yo 1 








where A is a parameter. 


(ü) (х= x4)? + (у- y +A[(y- у) - m(x-»x)] = 0 is the family of circles which touch 
у-у = m(x-x) at (х,у) for any finite m If т is infinite, the family is 
(x- x)? +(y- у *À(x- x1) = 0. 

(21) Radical axis : The equation of radical-axis of two circles 5; = Ô and S2 = 0 is given by S; – S2 = 0 
(coefficient of ж, у in $1 & S2 are 1). 

(22) Radical Centre : The common point of intersection of the radical axes of three circles taken two at 
-a time is called the radical centre of the three circles. 


(23) Pole and Polar : Let P(x , y1) be any point inside or outside the circle. Draw chords AB and A'B' 
passing through P. 
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If tangents to the circle at A and B meet at Q (h, k), then locus of Q is called polar of P w.r.t. circle and P 


is called the pole and if tangents to the circle at A’ and В meet at Q , then the straight line QQ’ is polar with 
P’ as its pole. 


Hence equation of polar of P (x1 , уз) with respect to №+ y = ais 
xa + уу = а or(T = 008, y1) 


Q (h, к) 






Polar 


$ P (x1 , ул) Pole 
e 





| 
| 
| 
! 
! 
1 
| 
| 
! 
| 
! 
| 
| 
| 
Q 


Fig. 23.7 
(24) Family of Circle : 
Let S = x+y +29х+2у+с = 0 
S’ = +P -2gx«2f'yec =0 
and L = px+qy+r=0, then 


(i) If $20 and S’ = 0 intersect in real and distinct points, S+ A S’=0 (А + – 1) represents a family of 

circles passing through these points. S- S’ = 0 (for à = — 1) represents the common chord of 
the circles S=0 and 5' = 0. 

(i) S-O0 and S’=0 touch each other, S- S’=0 is the equation of the common tangent to the two 
circles at the point of contact. 

(iii) If S2 0 and L=0 intersect in two real distinct points, 5 + А = 0 represents a family of circles 
passing through these points. 

(iv) If L=0 is a tangent to the circle S=0 at P, 5+ А = 0 represents a family of circles touching S = 0 
at P having L = 0 as the common tangent at P. 

(25) Co-axial family of circles : A system of circles is said to be co-axial if every pair of circles of this 

family has the same radical axis. 
The equation of co-axial system is 
№ ey +2ర+ 6 =0 
where gis parameter and cis constant. The equation of other family of co-axial circles is 
№ + y +2fy+c=0 

where fis parameter and c is constant. 

(26) Limiting points of Co-axial system of Circles : 

Point circles : Circles whose radii are zero are called point circles. 

Limiting points of a system of co-axial circles are the centres of the point circles belonging to the family. 

Two such points of a co-axial system are (+ Vc , 0) 


Circle 187 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letter a, b, c, d whichever is appropriate. 


1. The number of rational point(s) (a point 


(a, b) is rational, if a and b both are rational 
numbers) on the circumference of a circle 
having centre (7, e) is 

(a) at most one (b) at least two 

(d) infinite 


. If the 


(a)p € (36,47) 
(c)p є (16, 36) 


(b)p e (16, 47) 

(d) None of these 

lines aix byte; = 0 and 
ах + boy + c; = 0 cut the coordinate axes in 
concyclic points, then 


(c) exactly two (а) ab = аЬ, 
. The locus of a point such that the tangents a b 
drawn from it to the circle (b) aga 
2 2 


xX + y —6x-8y = 0 are perpendicular to 
each other is 


(a) 2+ у -6x-8y-25 = 0 


(с) а, +a, = bi tb, 
(d) аа; = bib; 


(b x2 +y?+6x-8y-5 = 0 8. AB is a diameter of a circle and C is any 
ж point on the circumference of the circle. 
(c)x +y —6x*8y- 5 = 0 Then 


(4) х2 +y’-6x—8y+25 = 0 


(a) The area of A ABC is maximum when it is 


. The locus of the point (V(3h + 2), V3k). If isosceles 
(h, k) lies onx+y=1 is (b) The area of A ABC is minimum when it is 
(a) a pair of straight lines isosceles 


(b) a circle 
(c) a parabola 
(d) an ellipse 


. The equation of the pair of straight lines 
parallel to the y-axis and which are tangents 


to the circle x+y? —6x—4y-12 = 015 
(a)x°-—4x-21 = 0 

(Б) °-5x+6 = 0 

(c)x*-6x-16 = 0 

(d) None of these 

. If a line segment AM = a moves in the plane 


9. 


10. 


(c) The perimeter of A ABC is maximum when 
it is isosceles 

(d) None of these 

The four points of intersection of the lines 

(2x — y +1) (x-2y+3)=0 with the axes lie 

on a circle whose centre is at the point 

(а) (—7/4, 5/4) (b) (3/4, 5/4) 

(c) (9/4, 5/4) (d) (0, 5/4) 

Origin is a limiting point of a co-axial system 

of which x+y? -6x-8ys 1=0 is a 

member. The other limiting үш is 


XOY remaining parallel to OX so that the left (а) (- 2, - 4) (b) [s 25' 25 a 
end point А slides along the circle ‚б 3 
x +y? =a’, the locus of Mis (9| = 95° 5 5 19155: asl 


(a) x+y 442 

(0) న у? = 2ах 

(с) x y 2ay 

(dx y? — 2ах – 2ау = 0 

. If (2, 5) is an interior point of the circle 


x+y —8x-12y+p = 0 and the circle 
neither cuts nor touches any one of the axes 
of co-ordinates then 


11. 


The centres pes a set of circles, each of radius 


3, lie on the circle x? +y = 25. The locus of 
any point in the set is 


(а)4 < x+y? < 64 
(b) xà +y < 25 
()x «y» 25 
(d)3 « lty <9 
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12. 


13. 


14. 


15. 


16. 


17. 


Three sides of a triangle have the equations 
L,=y-m,x-C,=0;r= 1,2,3. Then ALL, 
+ ULL + yLıLa=0, where А #0, +0, 
౭౦, is the equation of circumcircle of 
triangle if 

(a) А (m, + тз) + u (ma + m) + ү (т, +m) = 0 
(b) А (mm, — 1) + u (mm, - 1) + ү(т,т,- 1) 20 
(c) both (a) & (b) 

(d) None of these 

The abscissaes of two points A and B are the 
roots of the equation х? + 2ax రో 20 and 
their ordinates are the roots of the equation 
x 2px — Ф = 0. The radius of the circle 
with AB as diameter is 

(а) Мас +02 +р +) 

(b) Ма? +р) 

(c) Ү + q^) 

(а) None of these 

If the two circles x + у? T 2gx + 2fy = 0 and 
xb у? +22,x+2f;y=0 touch each other, 
then 

(а) Ла =/81 (b) ffi = 881 

(c) f? g? - fd +g; (d) None of these 

The number of integral values of À for which 

№ +у+ А+ (1-А)у+5=0 

is the equation of a circle whose radius 
cannot exceed 5, is 

(a) 14 (b) 18 

(c) 16 (d) None of these 

A triangle is formed by the lines whose 
combined equation is given Бу 
(x+y - 4) (xy - 2x - y +2) = 0. The equation 
of its circum- circle is 

(a) X +y -5x-3y 820 

(b) x? + y? - 3x - 5y 4 820 

(x +y 2x *2y -320 

(d) None of these 


The circle x? +y +4x-7y+12=0 cuts an 
intecept on y-axis of length 

(a) 3 (b) 4 

(c)7 (d) 1 


18. 


19, 


20. 


21. 


22. 


23. 


24. 


Objective Mathematics 


If a chord of the circle x+ y =8 makes 
equal intercepts of length a оп the 
co-ordinate axes, then 

(a)lal<8 (b) lal <4 V2 
(c)lal<4 (d)lal>4 

One of the diameter of the circle 
Ż+y 12x + 4y + 6 = 015 given by 
(a)x+y=0 (b) x - 3y20 

(c)x=y (d) 3x+2y=0 


The coordinates of the middle point of the 
chord cut off by 2х- 5у+ 18=0 by the 


circle x? +y — 6x + 2y - 54 = 0 are 

(a) (1, 4) (b) (2, 4) 

(c) (4, 1) (d) (1, 1) 

Let ф (x, y) = 0 be the equation of a circle. If 
$(0,4)20 has equal roots À—2,2 and 
(A, 0) = 0 has roots À = , 5 then the centre 


of the circle is 
(a) (2, 29/10) (b) (29/10, 2) 
(с) (-2, 29/10) (d) None of these 
Two distinct chords drawn from the point 
(p, q) on the circle xe у? =рх+ ду, where 
pq * 0, are bisected by the x-axis. Then 
(ఇ) 1р1=141 (b) p^- 84 
(c) p^ « 8g (d) p^» 86 
The locus of a point which moves such that 
the tangents from it to the two circles 

xy -5x-320 
and 3^4 зу? + 2x + 4y — 6 = 0 are equal, is 
(a) 2x” + 2у2 + 7х+ 4у-3=0 
(b) 17х+ 4у+3=0 
(с) Ax! + dy - 3x - 4y -9 20 
(d) 13x - 4y + 1520 
The locus of the point of intersection of the 
tangents to the circle x 2 rcos 0, y 2 rsin 6 at 
points whose parametric angles differ by 1/3 
is 
(a) 3 + y! 24 (2 — УЗ) 1? 
(b) 3 (x+y) =1 
(с) + у? = (2-43) 2 
(d) 3 (^+ у?) = 42. 


Circle 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


If one circle of a co-axial system is 
x + у? + 2gx + 2fy + c = 0 and one limiting 
point is (a,b) then equation of the radical 
axis will be 
(а) (g+a)x+(f+b)y+c-a -b = 0 
(b)2(g+a)x+2(f+b)y+c-@ -b = 0 
(O2gx4-2fy-c-a - 5) = 0 
(d) None of these 
S-xxry42x43y4120 
and S’ = x+y + 4x4 3yt2 = 0 
are two circles. The point (— 3, – 2) lies 
(a) inside < only (b) inside S only 
(c) inside S and 5* (d) outside 5 and 5 
The centre of the circle 

r = 2-4rcos0 + 6rsinO is 
(a) (2, 3) (b) (- 2, 3) 
(c) (– 2, - 3) (d) (2, – 3) 
If (1 + 0x)" 2 1 + 8x 24x +... and a line 
through P (о, п) cuts the circle “+ y- 4 in 
A and B, then PA. PB = 


(a) 4 (b) 8 
(c) 16 (d) 32 
One of the diameter of' the circle 


circumscribing the rectangle ABCD 15 
4y =x+7. If A and B are the points 
(— 3, 4) and (5, 4) respectively, then the area 
of the rectangle is 

(a) 16 sq. units (b) 24 sq. units 

(c) 32 sq. units (d) None of these 

To which of the following circles, the line 
y-x+3=0 is normal at the point 


+]! 


pave - o 3 
| x- ఛా) + [»- | =9 
(0x + (у- 3) = 9 
(@ (х3) «y = 9 
A circle of radius 5 units touches both the 
axes and lies in the first quadrant. If the circle 
makes one complete roll on x-axis along the 
positive direction of x-axis, then its equation 
in the new position is 


32. 


33. 


34. 


35. 


36. 


37. 
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(а) X + y! + 20лх – 10у+ 1007? = 0 

(b) х + y? + 20лх + 10у + 1072 = 0 

(c) x? y - 20лх – 10y + 1007? = 0 

(d) None of these 

If the abscissaes and ordinates of two points 
P and Q are the roots of the equations 
x +2ах- 0? = 0 and х+2рх- 4 = 0 
respectively, then equation of the circle with 
PQ as diameter is 


(a) 2+ у> + 26+ 2py - లో -g = 
(b) x: 4 y? -2ax -2py +b’ +g = 
(X «y 
(д^ +y 
If two circles (x-1)°+(y-3) = 7 
x +y —8x+2y+8 = 0 intersect. ın two 
distinct points, then 

(a)2<r<8 (b)r < 2 

(c)r=2 (d)r>2 

A variable circle always touches the line 
y — x and passes through the point (0, 0). 
The common chords of above circle and 
x+y? + бх + Ву—7 =0 will pass through a 
fixed point whose coordinates are 


tel. 3 1-21 
LRL) b)| -5°75 


(d) None of these 


ооо о 


–2ах-2ру-№ -q 
24 2ax+2pyth+q = 


2 
and 


The locus of the centres of the circles which 
cut the circles x” + у? +4x-6y+9 = 0 and 
x + у? — 5х + 4у+2 = 0 orthogonally is 

(а) 3x+4y-5=0 

(b) 9x - 10y+7=0 

(с) 9x + 10y-7=0 

(d) 9x- 10y+11=0 


If from апу point on ће circle 
x y? +2gx+2fy+c = 0 tangents аге 
drawn to the circle 


x+y? + 2ех + 2fyte sin? a+ 

( g + Ê cos” @ = 0, then the angle between 
the tangents is 

(а) 20 (b) a 

(c) @/2 (d) 0/4 

The equations of the circles which touch both 
the axes and the line x = a are 
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38. 


39. 


40. 


41. 


42. 


43. 


: 2 
(а) y #ах+ау+®- =0 


2 
(b) X € y^ +axtay+—=0 
5 


(c)x ty -ах+ау+®-=0 


(d) None of these 

A, B, Cand D are the points of intersection 
with the coordinate axes of the lines 
ax + by = ab and bx + ay = ab, then 

(a) A, B, C, D are concyclic 

(b) A, B, C, D form a parallelogram 

(c) A, B, C, D form a rhombus 

(d) None of these 


The common chord of x + y – 4х – 4у= 0 


апа సయం = 16 subtends at the origin an 
angle equal to 


(a) 1/6 (b) п/4 
(c) 7/3 (d) 1/2 
The number of common tangents that can be 


drawn to the circles Se -4x 6у-3=0 
and x? + y? = 2х+ 2у+1=015 


(а) 1 (b) 2 
(с) 3 (d) 4 
If the distances from the origin of the centres 


of three circles x +y +2A,x-c’=0 
(i= 1, 2, 3) are in G.P., then the lengths of 
the tangents drawn to them from any point on 
the circle х" + y = c? are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

If 4Ё—5т'+61+1=0 and the line 
lx + my + 1 = touches a fixed circle, then 

(a) the centre of the circle is at the point (4, O) 
(b) the radius of the circle is equal to V5 

(c) the circle passes through origin 

(d) None of these 

A variable chord is drawn through the origin 
to the circle x? + у? — 2ах = 0. The locus of 
the centre of the circle drawn on this chord as 
diameter is 

(a) xy +ax=0 (b) x +y +ay=0 

(c) xà +y - ax 20 (d) X + y! -ay-0 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


Objective Mathematics 


If a circle passes through the point (a, b) and 
cuts the circle x + у? =? orthogonally, 
equation of the locus of its centre is 

(a) 2ax + 2by = а? + +) 

(6) ах+ Бу= а + 52+ А2 

(c) х^+ y! + 2ах + 2ల + =0 

(d) х2 + y! -2ax — 2ру+а +b -X =0 

If O is the origin and OP, ОО are distinct 
tangents to the circle 
x y? + 2gx-2fy-c-0, the circumcentre 
of the triangle OPQ is 

(а) (- 8, -h (b) (g, f) 

(с) (— f, — g) (d) None of these 

The circle passing through the distinct points 
(1, À, (t, 1) and (t, f) for all values of 7, passes 
through the point 

(a) (1, 1) (b) C1, -1) 

(c) (1, 21) (d) C1, 1). 

Equation of a circle through the origin and 
belonging to the co-axial system, of which 
the limiting points are (1, 2), (4, 3) is 

(a) X3 +y - 2x - 4y 20 

(b) x? y^- 8x – 6y=0 

(с) 2x” + 2y’-x-7y=0 

(d) х2 + y? - 6x - 10y 20 

Equation of the normal to the circle 
xy -4x-4y-1720 — which 
through (1, 1) is 

(а) 3x -2y- 520 


passes 


(b) 3x-y - 4-0 
(с) 3x -2y -220 
(9) 3x -y-8=0 


о, В and y are parametric angles of three 
points P, Q and R respectively, on the circle 
x’+y* = 1 and A is the point (— 1, 0). If the 
lengths of the chords AP, AQ and AR are in 
G.P., then cos 0/2, cos B/2 and cos y/2 are 
in 


(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 
The area bounded by the circles 


xy? = 2, r = 1,2 and the rays given by 
2x! – 3xy - 2y? = 0, y > Ois 


Circle 


51. 


52. 


53. 


54. 


55. 


Opi sq. units (b) 3 Sq. units 


(c) = sq. units (d) л sq. units 


The equation of the circle touching the lines 
lyl = x at a distance V2 units from the 
origin is 

(a) Ê +y -4x+2=0 

(b) 3 +y +4x-2=0 

(с) X +y +4x+2=0 

(d) None of these 

The values of X for which the circle 

x+y 46xt4540( y -8x4+7) = 0 

dwindles into a point are 








The equation of the circle passing through (2, 
0) and (0, 4) and having the minimum radius 
is 

(a) x+y’ 2 20 

(b) 33 y? - 2x - 4y20 

(00^ y! 4) +А (2+ y! -16 20 

(d) None of these 

The shortest distance from the point (2, — 7) 
to the circle x” +y — ]4x ~ 10у ~ 151 = Qis 
(a) 1 (b) 2 

(с) 3 (d) 4 

The circle x? +y = 4 cuts the line joining 
the points A (1, 0) and B (3, 4) in two points 


P and Q. Let BE =a 
PA 


о and [ are roots of the quadratic equation 
(а) x°+2x+7=0 

(b) 32 + 2x- 21 20 

(c) 2x” + 3x -27=0 

(d) None of these 


and a = В then 


56. 


57. 


58. 


59. 


60. 
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The equation of the image of the circle 
(x-3y4(y-2) 21 by the 
x+y = 19is 

(а) (х— 14 +(y-13)°=1 

(b) (x— 15)? - (y - 14? 21 

(с)  — 16) + (y- 15? 21 

(d) (х— 17) (y - 16? 21 

A variable circle always touches the line 
y = x and passes through the point (0, 0). 
The common chords of above circle and 
x +y + бх+8у—7 = 0 will pass through a 
fixed point, whose coordinates are 

(a) (1, 1) (b) (1/2, 1/2) 

(с) (-1/2, 21/2); (d) None of these 

If Рапа О are two points on the circle 
x’ +y?—4x-4y—1=0 which are farthest 
and nearest respectively from the point (6, 5) 
then 


mirror 


If а, В аге the roots of ax + bx- c - 0 and 
о“, В" those of ax bxc = 0, the 
equation of the circle having A (a, 0) and 
B (В, B^) as diameter is 


(а) сс'(х + y) tac’xt+a’cy+ab+ab’ = 0 
(b) ссх + y) t a'cx t ac'y + డల్‌ + 40 
(c) bb'(x? + y) + a'bx + ab'y + a'c + ac 
(d) ad (x? t y) t a/bx + ab'y + ac t ac' = 


0 
0 
0 

2 


The circle x- аў? +(y- Бу? =с 
and (x – by + (y- ay = с? touch each other 
then 

(a)a=b+2c 

(b)a=b+V2¢ 

(с)а=Б+с 


(9) None of these 
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MULTIPLE CHOICE -II 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 


61. 


62. 


63. 


64. 


65. 


66. 


The equation of the circle which touches the 


axis of coordinates and the line 3 + ^ = 1 
and whose centre lies in the first quadrant is 
vty? -:2Ах -2y +A = 0, where A is 
equal to 

(a) 1 (b) 2 

(c) 3 (d) 6 


If P is a point on the circle x ty = 9, Qis 
a point on the line 7x - y - 3 = 0, and the 
line х-у+1 = 0 is the perpendicular 
bisector of PQ, then the coordinates of P are 


C72 21 
(a) (3, 0) MICE -25) 

( 72 21 
(c) (0. 3) oj | 


If a circle passes through the point 


= 
3, Vz and touches x+y = 1 and 


х-у = 1, then the centre of the circle is 


(a) (4, 0) (b) (4, 2) 

(c) (6, 0) (e) (7, 9) 

The tangents drawn from the origin to the circle 
x у — 2px - 24у + q = 0 are perpendicular if 
(a) p=4q (b) p =q 

(c)q=-p (à p^ +g - 1 


An equation of a circle touching the axes of 
coordinates and the line x cos & + y sin a= 2 
can be 
(a) X +y -2gx - 2gy + g? 20 

where g = 2/(cos а + зіп 0+ 1) 
(b) x + у2-- 2gx - 2gy ^ g^ - 0 

where g = 2/(cos & + sin & — 1) 
(c) Xd +y -2gx^ 2gy 4g =0 

where g = 2/(cos & — sin 0 + 1) 
(d) x’ + y! -2gx + 2gy t g =0 

where g = 2/(cos & — sin & — 1) 
Equation of the circle cutting orthogonally 
the three circles 


67. 


69. 


70. 


71. 


Objective Mathematics 


x +y -2x43y-720, 2+5? 
+5x-5y+9=0 

and x 45/4 7x 9у - 29- 0 is 

(а) X y! - 16x —18y-420 

(b) x +у2– 7х+ lly+6=0 

(с) X +y + 2x-8y+9=0 

(d) None of these 

A line is drawn through a fixed point P (a, В) 


to cut the circle x? + у = గే at A and B, then 
PA. PB is equal to 


(a) (a+ B? -r 
(c) (a — B + ғ 


(b) o? +B +r 
(d) None of these 


. If a is the angle subtended at Р (ху, у) by the 
circle 
S=x +y +2gx+ 2fy+c=0, then 


EDS) 
T — 
(с) tan a= £ EL - 
І 

dutie MEAL =e 

Н న тте 
The two circles x°+ y +ах=0 and 
x y = с? touch each other if 
(a)at+c=0 (6) а-с=0 
(с) а= (9) None of these 


The equation of a common tangent to the 
circles — x4 y *14x-4y-28-0 and 
xy! — 14x *4y-28-01is 

(a) x-720 

(b)y-7=0 


(с) 28 x + 45y + 371-0 

(d) 7x 2у + 1420 

If AandB are two points on the circle 
x y’-4x+6y—3=0 which are farhest 
and nearest respectively from the point (7, 2) 
then 


Circle 


72. 


73. 


74 


75. 


76. 


77. 


(a) A=(2-2vVW2,-3-2vV2) 

(b) A=(24+2V2,-34+2 V2) 

(с) B=(2+2V2,-3+2 V2) 

(d B2(2-2N2,-342N2) 

The four are 
(x + ay. + (у+ а)? =a’. The radius of a circle 
touching all the four circles is 

(а) (N2 -l)a (b) 2 V2 a 

(b) (V2 +1) a (d) (2+V2)a 

The equation of a circle С, is r+ у = 4. The 


locus of the intersection of orthogonal 
tangents to the circle is the curve С, and the 


locus of the intersection of perpendicular 
tangents to the curve С» is the curve C4. Then 


equations of circles 


(a) C4 is a circle 

(b) The area enclosed by the curve C; is 87 
(c) C, and Сз are circles with the same centre 
(d) None of these 

The equation of circle passing through (3, 
—6) and touching both the axes is 

(а) х2 + y! - 6x 6y+9=0 

(b) х + y! + 6x - 6y 920 

(c) x? + y? + 30x – 30y + 225 = 0. 

(d) x: + y - 30x + 30у + 215 20 

If a circle passes through the points of 
intersection of the coordinate axes with the 
lines àx — y c 120 and x-2y * 3-0, then 
the value of À is 

(a) 2 (b) 1/3 

(c) 6 (d) 3 

The equation of the tangents drawn from the 
origin to the circle 
x+y —2rx— 2hy+ k^ =0, are 

(a) x=0 

(b) y-0 

(c) (А2 - r) x —2rhy = 0 

(d) (k? — 2) x + 2rhy 20 

Equation of a circle with centre (4, 3) 
touching the circle x у? = 115 

(а) х2 + y! -8x-6y-9=0 

(Ы) x° + y? -8x-6y 1120 

(с) X +y? -8x-6y- 1120 

(dx? + y!-8r-6y49-20 


78. 


79. 


80. 


81. 


82. 


83. 
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The equation of a tangent to the circle 
x у? = 25 passing through (— 2, 11) is 

(а) 4x + 3y = 25 

(b) 3x + 4y = 38 

(c) 24x ~ Ty + 125 20 

(d) 7x + 24y = 230 

The tangents drawn from the origin to the 


circle “+ у? — 2rx - 2hy + h’=0 are 
perpendicular if 

(a h-r (b)h=-r 
()rth=1 (9) 2 = 2 

The equation of the circle which touches the 


axes of the coordinates and the line 3 T " = 


and whose centre lies in the first quadrant is 
x +у? - 2сх - 20 + c? = 0, where c is 


(a) 1 (b) 2 
(c)3 (d) 6 
If the circle x^ + у? + 29x+2fy+c=0 cuts 
each of the circles x+ y -4=0, 
x+y – бх – 8y + 10=0 and 


“+ у? + 2x — 4y – 2 = 0 at the extremities of 
a diameter, then 

(а) c2-4 

(b) g *f72c-1 

(с) g «f -с= 17 

(d) gf =6 

A line meets the coordinate axes in 4 and B. 
A circle is circumscribed about the triangle 
OAB. If m and n are the distances of the 
tangent to the circle at the origin from the 
points A and B respectively, the diameter of 
the circle is 


(а) m (m+n) (b) m+n 
(c) n (m * n) (A) 5 (m+n) 
From the point A(0,3) on the circle 


X 4х + (у - 3 20, a chord AB is drawn 
and extended to a point M, such that 
AM = 2AB: An equation of the locus of M is 


(a) X3 + 6х+ (y - 2) 20 
(b) х2 + 8x (y - 3 20 
(с) х2 +y + 8х – 6у+9=0 
(d) x+y + 6x - 4у+4=0 
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84 


85 


86. 


87. 


. If a chord of the 
xy -4x- 2y—c=0 15 trisected at the 
points (1/3, 1/3) and (8/3, 8/3), then 
(a) с= 10 (b) с= 20 
(c) c 2 15 (d) c? — 40c + 400 20 

- The locus of the point of intersection of the 
lines 


circle 








1-2) 2at 
x=a 5 jand y= 5 represents / 
4 1+7 
being a parameter 
(a) circle 


(c) Ellipse 


(b) parabola 
(d) Hyperbola 


Consider the circles 

C, 2x3 y! -2x - 4у-4=0 
C2 x +y «2x £ 4y 4-0 
and the line 2 =x + 2y + 2— 0. Then 

(a) Lis the radical axis of C, and С» 

(b) L is the common tangent of C, and C5 
(c) Lis the common chord of C, and C, 


and 


88. 


89. 


90. 


Objective Mathematics 


x +y —6x-4y—3-20, then the other 
limiting point is 


(a) (2, 4) (b) (-5, -6) 
(с) (3, 5) (d) (-2, 4) 
Equation of the circle having diameters 


х-2у+3=0, 4x-3y+2=0 and radius 
equal to 1 is 

(а) &- 1^ (y-2y = 1 

(b) (x- 2? & 9-1? 21 

(c) 3 y! - 2x - 4y - 420 

(d) a & y? -3x - 4y 4 7 20 

Length of the tangent drawn from any point 
of the circle x^ + у? +2gx + 2fy+c=0 to the 
circle x +y +2gx+2fy+d =0, (а> с) is 





(а)ус-4 (b) Yd – с 
(c) Ng -f (d) Nf- 8 
A region in the x-y plane is bounded by the 


curve y 2 N(25 -x) and the line y = 0. If the 
point (a, a4 1) lies in the interior of the 
region then 


(d) L is perp. to the line joining centres of (a) a € (4,3) 
C; and C, (b)ae (-%,- 1) U (3, оо) 
If (2, 1) is a limiting point of a co-axial (c)ae (-1,3) 
system of circles containing (d) None of these 
Practice Test 


M.M. 20 


Time : 30 Min. 





1 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


. If point P (x, y) is called a lattice point if 
х,у € I. Then the total number of lattice 
points in the interior of the circle 


x+y =a а #0 can not be 
(a) 202 (b) 203 
(c) 204 (d) 205 


. The equation of the circle having its centre 


on the line x *2y -3 = 0 and passing 
through the points of intersection of the 


circles ey? -2x-4dy+1=0 and 
x! «y? Ax 2у +1 = Qis 
(a) x? + y? - 6x + 7 ="0 


(ba? +y°-344+4 = 0 


3 


[10 x 2 = 20] 
(с) х2 «y? - 2x — 2у +1 = 0 
(x? +у? + 2x 4у+4 = 0 
The locus of a centre of a circle which 
touches externally the circle 


х? + у? — 6x - бу + 14 = 0 and also touches 
the y-axis is given by the equation 


(а)х —-6х—10у+14 = 0 
(b) x” — 10x -6y +14 = 0 
(с) у? - вх - 10y +14 = 0 
(d) у? - 10x -6y +14 = 0 


. Mf (x+y) =f (x). f (y) for all x and y, f (1) = 2 


and o, -f (n) n € №, then the equation of 
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the circle having (01, ®) and (оз, ош) as the at points A and B. A line through point A 
ends of its one diameter is meet one circle at P and a parallel line 
(a) (x — 2) (x - 8) + (y - 4) (y - 16) =0 through B meet the other circle at Q. Then 
(b) (x — 4) (x - 8) + (у - 2) (y - 16) -0 the locus of the mid point of PQ is 
(с) (x – 2) (x – 16) + (y- 4) (y- 8) =0 (a) (x +5) + (у +0)" = 25 
(d) (x – 6) (x - 8) + (y - 5) y - 6) =0 (b) (x 5) + (y - 0)" = 25 
5. A circle of the co-axial system with limiting 2 2 
points (0, 0) and (1, 0) is (с) ГЭМ +10х = 0 
2 
(а) х2 +y? -2x = 0 (32 4? 6+3 = 0 (x +у -10x = 0 


9. The locus of the mid points of the chords of 


the circle x? y? +4x – бу – 12 = 0 which 
subtend an angle of ౫/8 radians at its 
circumference is 


(x+y? = 1 (4) х2 +у2- 2x41 = 0 

6. If a variable circle touches externally two 
given circles then the locus of the centre of 
the variable circle is 


(a)astraight line (Ы) a parabola (a) (x + 2? + 0-౩ = 6-25 
(c) an ellipse (d) a hyperbola (b) œ- 2)? ore 3)? = 6.25 
2 Е яр 
7. А square is inscribed іп the circle (© & + x o - i = 18:75 
x? +)? — 10x ~ бу +30 = 0. One side of the (d) œ +2) + (у +3) = 18-75 
square is parallel to y = x+3, then one 10. The point ([Р + 1], [P]), (where [.] denotes 
vertex of the square is the greatest integer function) lying inside 
(a) (3, 3) the region bounded by the circle x? + у^ – 2x 
(b) (7,3) _ -15-0 and x? « 3? - 2x - 7 - 0 then 
(©) (6, 8 — ҮЗ) (a)P e(- 1,0) [0, 1) v (1, 2) 
(4) 6, 3 +43) (b) Pe [- 1, 2) - 10, 1) 
8. The circles x «y? —4x-81 = 0, (ә P e (-1, 2) 
х? + у? + 24x – 81 = 0 intersect each other (а) None of these 
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Multiple Choice -il 
61. (a), (d) 62. (a), (d) 
66. (a) 67. (d) 
72. (a), (c) 73. (a), (c) 
78. (a), (c) 79. (a), (b) 
83. (b), (c) 84. (b), (d) 
89. (b) 90. (c) 


Practice Test 


1. (а), (b), (c) 2. (a) 
7. (a) (b) 8. (a) (c) 


45. (d) 
51. (a) 
57. (b) 


63. (a), (c) 
68. (b), (d) 
74. (a), (d) 
80. (a), (d) 
85. (a) 


3. (d) 
9. (a) 


46. (a) 
52. (c) 
58. (b) 


64. (a), (b), (c) 
69. (a), (b), (c) 
75. (a), (b) 


81. (a), (b), (c), (d) 


86. (a), (c), (d) 


4. (a) 
10. (d) 


Objective Mathematics 
47. (c) 48. (b) 
53. (b) 54. (b) 
59. (d) 60. (b) 


65. (a), (b), (c), (d) 


70. (b), (c) 71. (a), (c) 

76. (a), (c) 77. (c), (d) 
82. (b) 

87. (b) 88. (a), (c) 
5. (d) 6. (d) 


CONIC SECTIONS-PARABOLA 





§ 24.1. Conic Sections 


It is the locus of a point moving in a plane so that the ratio of its distance from a fixed point (focus) to its 
distance from a fixed line (directrix) is constant. This ratio is known as Eccentricity (denoted by e). 

If e= 1, then locus is a Parabola. 

If e < 1, then locus is an Ellipse. 

If e > 1, then locus is a Hyperbola. 


1. Recognisation of Conics: 


The equation of conics represented by the general equation of second degree 
ax’ + 2hxy + bY +29x+ 2fy+c = 0 (i) 
can be recognise easily by the condition given in the tabular form. For this, first we have to find discriminant 
of the equation. 


We know that the discriminant of-above equation is represented by A where 
A = abc + 2fgh – af? -bg - cH 


Case |l : When A = 0, 
In this case equation (i) represents the Degenerate conic whose nature is given in the following table : 












Condition 
A=0 & ab- Hf -0 
A=0 & ab- H^ #0 
A=0 & ab < № 
A=0 & ab > № 


Case Il: When А #0, 


In this case equation (i) represents the Non-Degenerate conic whose nature is given in the following 
table : 


Nature of Conic 
A pair of st. parallel lines or empty set. 





A pair of intersecting straight lines. 
Real or Imaginary pair of straight lines. 
Point. 








_ Condition Nature ofconic — ^ — 
A#0,h=0,a=b a Circle 
A^£0,ab-H =0 a Parabola 
A#0, 20-౧౫౦ an Ellipse or empty set. 
A£0,ab-H <0 a Hyperbola 
ШЕ NE qu Ee Eg టు ШИИ НЫН 


2. How to find the Centre of Conics : 


If S = ax’ + 2hxy+ by, + 29x4+ 2ty+e = 0 
Partially Differentiating w.r.t. x and y we get 

99 _ 
Ox — 


2ax+ 2hy+ 29,59 =2hx + 2by + 2f 
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oS — oS — 
“rea 2ax+ 2hy+ 2g, m =2hx+ 2by + 2f 
= ах+һу+д= 0, hx+by+f=0 


solving these equations, we get the centre. 
(х,у) = Qa. у). 
§ 24.2. Parabola 


1. Standard form of Parabola : 


The general form of standard parabola is : у = 4ax , where 
ais a constant. x 







мі х+а 


2. Important Properties : түр нал 
i) SP» PM and AS = AZ 

ii) Vertex is at origin A = (0 , 0) 
iii) Focus is at S = (2,0) 

iv) Directrix is x+ a= 0 ү 
౪) Axis is y= 0 (x-axis). 
vi) Length of latus rectum 


— -~ m~ — — — 


= LL'-4a 
(vii) Ends of the latus rectum are 
L=(a, 2а) & L'(a,-2a) 
(viii) The parametric equation is : x = at?, y=2at. 
Note : The other forms of parabola with latus rectum x 
4aare. 


(i) y =-4ax 


(ii) ж =4ay 





M 
Fig. 24.3 Fig. 24.4 


3. General equation of a parabola : 


Let (a, b) be the focus S , and /х+ my + n = Ois the equation of the directrix. Let P(x, y) be any point оп 
the parabola. Then by definition. 


Conic Sections-Parabola 199 


=> SP = PM 
~ х+ту+п 
=> (х- аў? + (y - b = ximytn 
+ т 


(Ix - my + п)? 
I? + nf 
> m+ Py - 21тху +x term + y term + constant = О This is of the form 


=> (x- ay + (y- by = 


(тх – y? + 2gx+2fy+c = 0. 
This equation is the general equation of parabola. 


It should be seen that second degree terms in the general equation of a parabola forms a perfect 
square. 


Note : (i) Equation of the parabola with axis parallel to the x-axis is of the form x = Ay? + By + C. 
(ii) Equation of the parabola with axis parallel to the y-axis is of the form y = AX + Вх + C. 


4. Parametric Equations of the Parabola y - 4ax 


The parametric equations of the parabola y = 4ax are x= at”, y = 220, where tis the parameter. Since 
the point (at? , 2ай) satisfies the equation y = 4ax , therefore the parameteric co-ordiartes of any point on 
the parabola are (at? , 220). 


Also the point (at? , 2af) is reffered as tpoint on the parabola. 


5. Position of a Point (h , k) with respect to a Parabola у = 4ах 


Let P be any point (h, К). 
Now P will lie outside, on or inside the parabola according as (k^ = 4ah)>=<0. 


6. Parabola and a Line : 


Let the paraboia be y = 4ax and the given line be y= mx+c. 


m’ m 


Hence y = mx + - , т + 0 touches the parabola y = 4ax at t - | 


7. Equation of the tangent 


The equation of the tangent at any point (x1 , y1) on the parabola y = 4axis 
yyı = 2а(х+ x) 


Slope of tangent is = : (Note) 


Corollary 1 : Equation of tangent at any point ‘t’ is 
у= х + at? 


Slope of tangent is 1 9 


Corollary 2 : Co-ordinates of the point of intersection of tangents at ‘ty ' and 'b ' is (ate , a (h + Ь)} 
Corollary 3 : If the chord joining ‘h ' and ‘fz’ to be a focal chord, then ht = - 1. 
ici Ex 
= b=- P 
Hence if one extremity of a focal chord is (atf , 2264) , then the other extremity (at? , 2at) becomes 
fa 2a) 
#' к: | 
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8. Equation of the Normal 


The equation of the normal at any point (x1 , y1) on the parabola y - 4axis 
1 
у-у = వ. 
తక 

Slope of normal is 2a 
Corollary 1 : Equation of normal at any point ‘t’ is 

y=-—& + 2at+ at? 
Slope of normal is — t. 
Corollary 2 : Co-ordinate of the point of intersection of normals at ‘t ' and ‘tp’ is 

{2а+ a (tf +1Ў + th), - atte (| + t9) 

Corollary 3 : If the normal at the point ‘t ’ meets the parabola again at ‘t ' then 


2 
=. 


9. Equation of the Normal in Terms of Slope 


y = mx - 2am - anf at 
the point (anf ,— 2am) 
Hence any line y = тх + c will be a normal to the parabola if c = — 2am - am. 


10. Equation of chord with mid point (x1 , y1) : 


The equation of the chord of the parabola y = 4ax , whose mid point be (x1 , y1) is 


Т = 5 
where T = уу - 2a(x+m1) = 0 
and Sı = yf - 4ах = 0 







11. Chord of contact 


If PA and PB be the tangents through point Р (x1 , ул) (Fig. Co. 22) 


to the parabola У = 4ax , then the equation of the chord of contact AB is న 
yy. = 2a(x+x1) or T = O(atx, у) 


12. Pair of tangents 


If P (ха, yı) be any point lies outside the parabola y = 4ax, anda 
pair of tangents РА , PB can be draw to it from Р, (Fig. Co. 23) then the 
equation of pair of tangents of PA & PB is 


SS; = T? 
where S = y Дах = 0 
$1 = yf - 42a = 0 


T = уу - 2a(x * xi) = 0. 


Fig. 24.8 


13. Pole and Polar 


Let P (x1 , уз) be any point inside or outside a parabola. Draw chords AB and А В passing through Р. 
as shown in Fig. Co. 19.7 (i), (ii) 
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If tangents to the parabola at A and B meet at Q(h, К), then locus of Q is called polar of P w.r.t. 
parabola and P is called the pole and if tangents to the parabola at A’ and В meet at Q’ , then the straight 


line QQ’ is polar with P as its pole. 


Hence equation of polar of P (x1 , y1) with respect to y = 4axis 
yn = 2а(х+ ж) 






Q 
(х, y1) Pole 
(= (31 . yn Á 
Polar B 
Fig. 24.7 
Corollary 1 : Locus of poles of focal chord is x + a = 0 i.e. directrix or polar of the focus is the directrix. 


{A 
Corollary 2 : Pole of the chord joining (x1 , y1) and (х, y2) is \ pr : yi | 


Corollary 3 : Any tangent is the polar of its point of contact. 


Properties of Pole and Polar : 
(i) If the polar of P(x1, yt) passes through Q (x2, уг), then the polar of Q(xe, y2) goes through 


P (X1 , yt) , and such points are said to be conjugate points. 
(ii) If the pole of a line ax-- by-- с= 0 lies on the another line aix + biy + c1 = 0 then the pole of the 


second line will lie on the first and such lines are said to be conjugate lines. 


14. Diameter : 
The locus of the middle points of a system of parallel chords is called a diameter. 
If y= тх + c represent a system of parallel chords of the parabola y = 4ax then the line y 28 is the 


equation of the diameter. 
15. Reflection Property of a Parabola : 


The tangent and norma! of the parabola y? = 4ax at Р are the internal & external bisectors of Z SPM and 
BP is parallel to the axis of parabola & 


Z BPN = ZSPN. 





X 
Light ray 
Light ray 
Light ray 








Fig. 24.8 
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MULTIPLE CHOICE -! 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. If Pand Q are the points (at; , 2at,) and 


(at; , 2at;) and normals at P and О meet on 


4N3 


@ 48 (2 203 +2) 


3 


$ 8. The normals at three points Р, О, R of the 
the parabola у = 4ax, then tjt; equals parabola ఖో лү еу in (E. The 
(22 (b) - 1 centroid of triangle PQR lies on 
(c) -2 (d)-4 (ax = 0 (by = 0 
. The locus of the points of trisection of the (c)x = -a (d)y=a 


double ordinates of the parabola y = 4axis 
(b) 9y* = 4ax 

(d) y = 9ax 

. If the tangents at P and Q on a parabola meet 
in T, then SP, ST and SQ are in 


(а)у = ax 
(c) 9у’ = ах 


. If tangents at А апі В on the parabola 


y = 4ax intersect at point C then ordinates 
of A, C and B are 

(a) Always іп A.P. (b) Always in G.P. 

(c) Always in Н.Р. (d) None of these 


(a) A.P. (b) С.Р. 10. The condition that the parabolas 
(c) HP. (d) None of these y = 4c(x-d) and у = 4ах have a 
common normal other then x-axis 


_ If the normals at two points P and Q of a 


parabola y = 4ax intersect at a third point R 
on the curve, then the product of ordinates of 


(a > 0, с > O)is 


(а) 2a < 2c+d (b)2c < 2a+d 


P and Qis (c)2d < 2a+c (d) 2d < 2с+а 

(a) 4a? (b) 2a? 11. A ray of light moving parallel to the x-axis 

(с)—4 2 (d) ga? gets reflected from a parabolic mirror whose 
— 4a 


. The point (— 2m, m + 1) is an interior point of 
the smaller region bounded by the circle 


x у? =4 and the parabola y. =4x. Then 


equation is (y-2)-4(x-l) After 
reflection, the ray must pass through the 
point 


(а) 2, 0) (b) (-1, 2) 
m belongs to the interval (c) (0, 2) (d) (2, 0) 
(а) -5-2N6 «m«1 12. If the normals at three points, P, Q, R of the 


(b)0cm«4 


()-1«m« 


parabola y — 4ax meet in a point O and S be 
its focus, then | SP1.1 SQ I. I SRI 


(д-1<т<-5+2У6 (a) a (b) a (Soy 
2 
? d f th 
. AB, AC are tangents to a parabola у = 4ax, сао) Е ( షి eg 
lengths of the 13. The set of points on the axis of the parabola 


Di.po.ps are the 
perpendiculars from A, B, C on any tangent 
to the curve, then p, , p, , рз are in 

(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

. If the line y — N3 x - 3 = Ocuts the parabola 
y = x42 at A and B, then PA.PB is equal to 
[where P = (V3 , 0)] 
(a 4 (N3 +2) (b) 


4(2-N3) 
ENS 3 


14. 


y —4x—2y- 5 = 0 from which all the three 
normals io the parabola are real is 

(а) (k, 0); К> 1 (b) (k, D:k»3. 

(с) (k, 2); k» 6 (d) (А, 3; k> 8 

The orthocentre of a triangle formed by any 
three tangents to a parabola lies on 

(a) Focus (b) Directrix 

(c) Vertex (d) Focal chord 
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15. 


16. 


17. 


18. 


19. 


20. 


21. 


The vertex of a parabola is the point (a, b) 
and latus rectum is of length /. If the axis of 
the parabola is along the positive direction of 
y-axis then its equation is 


(a) (భి 229 — 25 


(b) (xa) 216-5) 


(c) (к-а) 2 1(y — b) 
(d) None of these 
The equation 
N(x-3Y c (y 10 + Nx3Y «(y-1? = 6 
represents 
(a) an ellipse 
(b) a pair of straight lines 
(c) a circle 
(d) a straight line joining the point (— 3, 1) 
to the point (3, 1) 
The that the 


lx+ my +n=0 touches the parabola x = 4ay 
is 


condition straight line 


(b) al’ - mn z0 


(c) In 2 am (b) am = In? 

The vertex of the parabola whose focus is 
(-1, 1) and directrix is 4x + Зу – 24 = 015 

(a) (0, 3/2) (b) (0, 5/2) 

(с) (1, 3/2) (а) (1, 5/2) 


The slope of a chord of the parabola y = ax, 
which is normal at one end and which 
subtends a right angle at the origin, is 

(a) 1/02. (b) V2 

(c)2 (d) None of these 

Let о be the angle which a tangent to the 


(а) bn = am 
2 


parabola y -4ax makes with its axis, thc 
distance between the tangent and a parallel 
normal will be 


(a)a sin? cos? & (b) a соѕес & sec” a 
(d)a cos? 6 
If (a, b) is the mid-point of chord passing 


(c)a tan? a 


through the vertex of the parabola y = 4x, 
then 

(a)a 2b 
(c) d =2b 


(b) 2a=b 
(d) 2a = లో 


23. 


26. 


27. 


28. 


29. 


30. 
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. The equation to the line touching both the 


parabolas y, -4xandx)-- 32y is 
(а)х+2у+4=0 (b)2x+y-4=0 
(c)x-2y-4=0 (4) х– 2у+4=0 

The normal at the point (аг, 24౧ on the 


parabola y = 4ax cuts the curve again at the 
point whose parameter is 


(a) ~ 1/t e- (2 
! 2 
(0-2t* er, 


. If y,, y; are the ordinates of two points 


PandQ on the parabola and y, is the 
ordinate of the point of intersection. of 
tangents at P and Q then 

(a) y, уз, уз are in A P. (b) yy, уз, уз are in A.P. 
(с) yy, y», уз are in G.P. (d) y, уз, y? are in G.P. 
The equation ax’ + 4xy +y +ax+3y+2=0 
represents a parabola if a is 

(a) -4 (b) 4 

(c) 0 (d) 8 

The Harmonic mean of the segments of a 
focal chord of the parabola y = 4ax is 

(a) 4a (b) 2a 

(c) a (d) a? 

A double ordinate of the parabola y = 8px is 
of length 16p. The angel subtended by it at 
the vertex of the parabola is 

(a) 7/4 (b) 7/2 

(с) л (d) л/3 

The set of points оп the axis of the parabola 
y — 4x 8 from which the 3 normals to thc 
parabola are all real and different is 

(а) ((&,0):k €—2] (b) ((,0): k >-2} 

(c) ((0, k) : k» —2) (d) Мопс of these 

If ytb=m, (х+а) and y+b=m, (x+a) 
arc two tangents to the parabola y =4ax then 
(a) m, + т) = 0 (Б) туту = 1: 

(c) mim; =— (d) None.of these 

The length of the latus rectum of the parabola 
169 ((x— 1) + (у - 33) = (5x 12y + 17)? is 
(a) 14/13 (b) 12/13 

(c) 28/13 (d) None of thesc 
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31. 


32. 


33. 


The points on the axis of the parabola 


Зу? + 4y — 6x-- 8 = 0 from when 3 distinct 
normals can be drawn is given by 


(a) | ణే : ү а> 19/9 


Ж ы, 
Olaz ао 


(а) None of these 
Let the line /х+ ту = 


= 4ax in the points A and B. Normals at A 
and B meet at point C. Normal from C other 
than these two meet the parabola at D then 
the coordinate of D are 


1 cut the parabola 








(a) (a, 2a) oF T 
ho » 
(с) = a| ужат 


The triangle formed by те tangent to the 
parabola y = X. at the point whose abscissa 


MULTIPLE CHOICE -!! 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s) : 


36. 


37. 


38. 


Consider a circle with its centre lying оп the 


focus of the parabola y = 2px such that it 
touches the directrix of the parabola. Then a 
point of intersection of the circle and the 
parabola is 


|5.) р 
e- Р] గి 


The locus of point of intersection of tangents 
to the parabolas y =4(x+1) and 


y = 8 (x + 2) which are perpendicular to each 
other is 


(d){- 
\ 


(a)x+7=0 (b x-y-4 
(c) x - 3 Z0 (d) y-x=12 
The equation of a locus is 


y+ 2ax + 2by + c = 0. Then 
(a) it is an ellipse 


34. 


35. 


39. 


40. 


41. 
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is хо (хо € [1, 2]), the y-axis and the straight 
line y — XQ has the greatest area if хо = 

(а) 0 (b) 1 

(с) 2 “(d) 3 

If the normal at Р ‘f on у = 4ах meets the 
curve again at О, the point оп the curve, the 


normal at which also passes through Q has 
co-ordinates (........ t 


e кү es. га 


t 
4a 4a 4a 8a 
eU yt e. vi 


Two parabolas C and D intersect at two 
different points, where C is y — x —3and D 
is у = kx” . The intersection at which the x 
value is positive is designated point A, and 
x = a at this intersection. the tangent line / at 
A to the curve D intersects curve C at point 
B, other than A. If x-value of point B is 1 then 
a = 
(a) 1 
(с) 3 


(b) 2 
(9) 4 


(b) it is a parabola 
(с) its latus rectum = a 

(d) its latus rectum = 2a 

The equation of a tangent to the parabola 
y = 8x which makes an angle 45° with the 
line y= 3x + 5 is 

(а) 2x+y+1=0 
(c)x -2y - 820 


(b) y 22x41 
(d) x -2y - 820 
The normal y=mx-— 2am - am to the 


parabola y! = 4ax subtends a right angle at 
the vertix if 


(a)m=1 (b) m= V2 
= 1 
(с) т= – V2 (d) m= 43 
The straight line x+y=k touches the 
paraboa y 2x — x if 
(a)k=0 (b)k=-1 
“(c)k=1 (d) k takes any value 
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42. 


43. 


44, 


45. 


46. 


A tangent to a parabola y — 4ax is inclined at 
71/3 with the axis of the parabola. The point 
of contact is 

(a) (a/3 – 24/13) (b) (3a, - 2 N3 a) 

(с) (За, 2. УЗ a) (9) (4/3, 2a/N3) 

If the normals from any point to the parabola 
x =4y cuts the line y 22 in points whose 
abscissae are in A.P., then the slopes of the 
tangents at the three conormal points are in 
(a) A.P. (b) G.P. 

(c) H.P. (d) None of these 

If the tangent at P on у = 4ах meets the 


tangent at the vertex in О, апа 5 is the focus 
of the parabola, then ZSQP = 


(a) 1/3 (b) 1/4 
(c) 1/2 (d) 27/3 
A focal chord of y! =4ax meets in P and Q. 
1 
If S is the focus, then — + L = 
ar. నద 

Ex 2 
(а) = (b^ 
(c) = (а) None of these 


The diameter of the parabola y! = 6x 
corresponding to the system of parallel 
chords 3x — y + c = 0, is 


47. 


48. 


49. 


50. 
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Let PQ be a chord of the parabola у? = 4х. А 
circle drawn with PQ as a diameter passes 
through the vertex V of the parabola. If Area 
of APVQ = 20 unit’then the co-ordinates of P 
are 


(а) (16, -8) (b) (16, 8) 
(с) (16, -8) (d) (16, 8) 
A line L passing through the focus of the 


parabola y = 4 (x — 1) intersects the parabola 
in two distinct points. If ‘m’ be the slope of 
the line L then 

(a) m e (- 1, 1) 

(b) me mam 1) V (1, оо) 

(c)meR 

(d) None of these 

The length of the latus rectum of the parabola 
x=ay'+by+cis 


(a) a/4 (b) a/3 
(c) 1/4 (d) 1/4a 
P is a point which moves in the x-y plane 


such that the point P is nearer to the centre of 
a square than any of the sides. The four 
vertices of the square are (+а, +а). The 
region in which P will move is bounded by 
parts of parabolas of which one has the 
equation 


(a) у =a + 2ах (b) x =a + 2ay 


(a)y-1=0 (b) y-2=0 
(c)y+1=0 (d) y+2=0 (с)у*+2ах=а? (4) None of these 
Practice Test 
M.M : 20 Time : 30 Min. 


1 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


. If the normals from any point to the 


parabola x = 4y cuts the line y = 2 in 
points whose abscissae are in A.P., then the 
slopes of the tangents at the three 
co-normal points are in 

(a) A.P. (b) G.P. 

(с) Н.Р. (d) None of these 


. The coordinates of the point on the 


parabola у? = 8х, which is at minimum 


[10 x 2 = 20] 


distance from the circle x! + (y + 6)? = 1, 
аге 

(a) (2, – 4) 
(с) (2, 4) 


(b) (18, — 12) 
(d) None of these 


. The figure shows the graph of the parabola 


y= ax «bx +c then 
(aja > 0 (b)b < 0 


(c)e > 0 (d) b? — 4ac > 0 
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4. The equation of the parabola whose vertex 


and focus lie on the axis of x at distances a 
and a, from the origin respectively is 


(a) y? = 4(a,-a)x 
(b^ = 4(аү-а)(х-а) 


(c) y? = 4(a,-a) (x-a) 
(d) None of these 


5. If (o2, a — 2) bea point interior to the region 


of the parabola y =2x bounded by the 
chord joining the points (2, 2) and (8, —4) 
then P belongs to the interval 
(a)-2+2V2<a<2 

(b)a>-2+2V2 

(c)a>-2-2V2 

(d) None of these 


6. If a circle and a parabola intersect in 4 


points then the algebraic sum of the 

ordinates is 

(a) proportional to arithmatic mean of the 
radius and latus rectum 

(b) zero 

(c) equal to the ratio of arithmatic mean and 
latus rectum 

(d) None of these 


1. If the normal to the parabola ›? = 4ax at 


the point (at, 2at) cuts the parabola again 
at (аТ?, 2aT) then 
Record Your Score 


1. First attempt 


2. Second attempt 
3. Third attempt 
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(a)-2<T <2 
(D T e (౧-8౮ (8, =) 
(с) Т? < 8 
(9) Т? > 8 

8. P is the point * on the parabola y = 4ax 
and PQ is a focal chord. PT is the tangent 
at P and QN is the normal at Q. If the angle 
between PT and QN be a and the distance 
between PT and QN be d then 
(a)0 « a « 90° 


(Ба = 0 
(c)d = 0 
pi 
(Dd = а | 1+ + 
й. ret | 





9. For parabola x? «y? + 2xy — бх -2y+3 = 0, 
the focus is 
(а) (1, 1) (b) (- 1, 1) 
(c) (3, 1) (d) None of these 
10. The latus rectum of the parabola 


x= at? +bt+e,y = а + b/t 4 c is 


" A2 " , 52 
(а) ue - bb’) b) (ab' — a'b) 





Answers 


Multiple Choice –1 


1. (a) 2. (b) 3. (b) 
7. (a) 8. (b) 9. (a) 
13. (b) 14. (b) 15. (b) 
19. (b) 20. (b) 21. (d) 
25. (b) 26. (b) 27. (b) 
31. (b) 32. (d) 33. (c) 


(а2 + ap” (а? +a” 
( (bb' — aa’) ) (a'b - аЬ)? 
e) (62 +b)? (be + bp” 
Max. Marks 
must be 100% 

4. (d) 5. (d) 6. (b) 
10. (a) 11. (c) 12. (c) 
16. (d) 17. (b) 18. (d) 
22. (d) 23. (b) 24. (b) 
28. (d) 29. (c) 30. (c) 


34. (c) 35. (c) 


Conic Sections-Parabola 


Multiple Choice -il 


36. (a), (b) 37. (c) 

42. (a), (d) 43. (b) 

48. (d) 49. (c) 
Practice Test 

1. (b) 2. (a) 

7. (d) 8. (b) 


38. (b), (d) 39. (a), (c) 40. (b), (c) 
44. (c) 45. (a) 46. (a) 
50. (a), (b), (c) 

3. (b,) (c), (d) 4. (Б) 5. (a) 


9. (d) 10. (b) 


41. (c) 
47. (c), (d) 


6. (b) 
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ELLIPSE 





1. Standard form of an Ellipse : 


The general form of standard ellipse is : x + E = 1(a>b), where a & bare constants. Fig. 1. 
at © 






2. Important properties : 


(i) SP = e PM and AS= eAZ 

(ii) Co-ordinate of centre C (0, 0) 

(iii) AA’ = 2a is the Major axis of the ellipse. 

BB = 2bis the Minor axis of the ellipse. 

(iv) Co-ordinates of vertices AandA’ are 
(ta, 0). 

Extremities of minor axis B and B’ are (0, + b). 

(v) Relation in a, b & eis b* = а? (1 -Ê 

(vi) Co-ordinates of the foci Sand S' are 
(t ae, 0). 

(vii) Co-ordinates of the feet of directrices are 
(+ a/e, 0) 

(viii) Equation of directrix x = ta/e. 


(ix) Equation of latus rectum х = + ae and length LL’ = ౬16౬1 = = Fig. 2 


2 2^ 2 
. (x) Ends of the latus rectum are L (20,2 ае, 2,1. -ае, 8, janar- ao,- | 
(xi) Focal radii: SP = a- exand S’P = a+ ex i 
— SP + S’P = 2а = Major axis. 
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Note : Another form of ellipse is 
= + ¥ = 1,(a<b) 


AA’ = Minor axis = 2a 
BB’ = Major axis = 2b 
b? (1- е?) 


go 
Y 

ә 
1 


tt 
r- 

m 
r- 

AL. 
У 

| 


Latus rectum LL’ 


3. General Equation of an Ellipse : 


Let (a, b) be the focus 5, and ౧౧+ my+n=0 is the equation of directrix. 
Let P (x , y) be any point on the ellipse. Then by definition. 


> SP = e PM (eis the eccentricity) P' (х, у) " 
2 

A (x- af +(у- bf. = ёа туз oy 7 
(12 + п?) х 
=> (1/2 m?) ((x— аў? + (y - b)*} = е? (Ix4 ту+ ny. 3 
S (a, b) + 
4. Parametric Equation of the Ellipse : э 
о 

The parametric equations of the ellipse x + Y -1 are Fig. 3 

a” Е 


х= асоѕф, у= Б ѕіп ф, where ф is the parameter. Since ће point (a cos ф, b sin ф) satisfies the equation 


= + Е = 1, therefore the parametric co-ordinates of any point on the ellipse is (a cos $ , b sin ф) also the 
a с 
point (a cos 6 , b sin à) is reffered as ф -point on the ellipse ф є [0, 2x) . 


5. Auxitiary Circle and Eccentric angle : 


The circle described on the major axis of an ellipse as diameter is 
called its auxiliary circle. (Fig. 4) 
The equation of the auxiliary circle is 
+у = а? 
-. Q = (acoso, asin ф) and Р = (acos ф, bsin ф) 
ф = eccentric angle. 





6. Point and Ellipse : 


The point P(x, уч) lies out side, on or inside the ellipse Fig. 4 
=; + = $f 
a b? 
x? 2 
Sij lw EE > 0, = 0, < 0. 
a b* 


7. Ellipse and a Line: 


Let the ellipse be % + £ = 1 апа {ће given line be y = mx+ c. 


Solving the line and ellipse we get 
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№ : (тх с), 
г D p 
ie., (జిగా + b^) № + 2тсаёх + а? te _ №) = 0 


above equation being a quadratic іп х 
discriminant = 4m?c?a* – 4a? аёт + Б?) (c^ — Б?) 
- P (P – (ап? + b*)} 
= № ((аёп? +b) – с} 
Hence the line intersects the parabolas іп 2 distinct points if a^ mf + Б > с, in one point if 
с? = anf + b? , and does not intersect if а2п2 +b? < 2. 
Ка жо 5 
у = mx + “(anf + Б?) touches the ellipse and condition for tangency 


e = ап? +రో. 


=== “у + аёт +b 
Hence y = mx + агт? + D?) , touches the ellipse — + = іа |, = 
аё № Мап +? ' аёт? +, 


Corollary 1: xcosa+ysina = pisa tangent if р? = & cos? а + Б? sin a. 
Corollary 2 : /х+ my + п = 0 is a tangent if т = а? + Бп. 


8. Equation of the Tangent : 


(i) The equation of the tangent at any point (x1 , y1) on the ellipse x 4 >, = 1 is — + Ул = 1. 
а“ E a 


Slope of tangentis - Px , (Note) 
ay 





(ii) the equation of tangent at any point '$ ' is 


x Yat 
a 0099 + y sind 1: 


Slope of tangentis – 2 cot ф. 


9. Equation of the Normal : 


(i) The equation of the normal at any point (x; , y1) on the ellipse x + £ = lis 
a 
К са eg లో 
х1 yı 


(ii) The equation of the normal at any point '$ ' is 
ax sec ф – Бусозесф = а? – Б? 


10. Equation of Chord Joining two Points i.e., P (60) апа О (ф) is: 


x 9+0 | Узп( S52 | = 68-5 
а 008 ( 2 еве 2 ү, 2 | 


11. Equation of Chord with Mid point (ху, y1) : 


The equation of the chord of the ellipse 


where 
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12. Chord of Contact : 


‘If PA and PB be the tangents through point P (x; , y1) (Fig. 5) to the ellipse x + 5 = 1, then the 
a* 


equation of the chord of contact AB is 


a tip = 1 o T=0(at%,y) 
a 





13. Pair of Tangents : 


2 


If Р(х, у) be any point lies outside the ellipse at =1 
о 


and a pair of tangents PA , PB can be drawn to it from Р. 
then the equation of pair of tangents of PA & PBis 





SS; = T? 
ха yê 
where SUE ten -1= 
xxi 1 
Ta «M420 Fig. 
а? b 9.6 


14. Pole and Polar : 


Let P (1 , ут) be any point inside or outside the ellipse. Draw chords AB and A 'B' passing through P, 





Fig. 7 
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If tangents to the ellipse at A and B meet at Q(h, К), then locus of Q is called polar of P w.r.t. ellipse 
and P is called the pole and if tangents to the ellipse at A’ and B’ meet at О”, then the straight line QQ’ is 


polar with P as its pole. Hence equation of polar of P (x1 , yi) with respect to x + А = 1is 
а 


№ 
юй, Уу 1 
а^. కరో 
Corollary : The polar of any point оп the directrix, passes through the focus. 
15. Diameter : 


The locus of the middle points of a system of parallel chords is called a diameter. 


: „Р 
If y = тх+с represent a system of parallel chords of the ellipse 25 + x = 1 then the line 
a 
b? 
у = - —7— Xis the equation of the diameter. 
am 


16. Conjugate Diameters : 


Two diameters are said to be conjugate when 
each bisects ali chords parallel to the other. If 
y = mx & y = mxbe two conjugate diameters of an 


ellipse then mm, = – = 


Conjugate diameters of circle ѓе. AA’ & BB are 
perpendicular to each other. Hence conjugate 
diameters of ellipse are PP’ and DD’. 

Hence angle between conjugate diameters of 
ellipse > 90°. 

Now the co-ordinates of the four extremities of two 
conjugate diameters are 

P(acos ф, bsino), P' (Cacoso,- bsin p) 

D (- аѕіп ф, bcos $), D' (asino, — bcos p) v'à 





Fig. 8 
17. Director Circle : 


The locus of the point of intersection of the tangents to an ellipse x + № = 1 which are perpendicular 
a 


రో 


to each other is called Director circle. 
Hence the equation of director circle of the ellipse № + £ = 116 
డ్‌ 
iy = Ф. 


18. Important Conditions of an Ellipse : 


(i) If &,B,y,8 be the eccentric angles of the four concyclic points on an ellipse then 
о+В+ү+дё = 2m, nel. 
(ii) If eccentric angles of feet Р, О, Я, 5 of these normals be ao«,p,y,ó then 
о+В+ү+ё = (2n+1)n, nel 
(iii) The necessary and sufficient condition for the normals at three a, p, y points on the ellipse to be 
concurrent if 1 
sin (B + y) + sin (y + æ) + sin (a + B) = 0. 
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19. Reflection Property of an Ellipse : 


If an incoming light ray passes through one focus (S) strike the concave side of the ellipse then it will get 
reflected towards other focus (S^) & 4 SPS’ = Z SQS’. 





Reflected ray 


Fig.9 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate vour choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


> 


ia 


1. Let P be a variable point on the ellipse 


2 2 4. The equation —— + 2 =} represents 
లేం ఫై 27] with foci at 5 and $^ 1f A be Pe к ee M 
25 16 an ellipse if 
the area of triangle PSS’, then the maximum (aja < 4 (b)a > 4 
value of A is (c)4<a<10 (да> 10 
(a) 24 sq. units (b) 12 sq. units 5. The set of values of a for which 


36 sq. unit d) None of 3 ; д 
G asque టం ర (I3x- 1! + (13y - 27 = a (Set 19-10 


2. The area of a triangle inscribed in an ellipse represents an ellipse, is 


bears a constant ratio to the area of the 


triangle formed by joining points on the (a) 1<а<2 

auxiliary circle corresponding to the vertices (b)O«a«! 

of the first triangle. This ratio is (c)2<a<3 

(a) b/a (b) 2a/b (d) None of these 

(c) a/b (d) bg 6. The length of the common chord of the 
3. The line Ix my n = 0 is a normal to the ellipse а. n GI — da 

ui E $ p? = lif circle (x-1) &(y-2) = 1 is 

2 2 DES (a) zero (b) one 
b =b 
aS а (с) three (d) eight 


d^ А › " ‚э 7. If CF is the perpendicular from the centre С 

ат, b S (a —by S Y 

E në m of the ellipse =5 + = | on the tangent at 

s a 

Е : any point P. and G is the point when the 
Г m^ n normal at P meets the major axis. then 

(d) None of these CF.PG - 
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10. 


11. 


12. 


(а) а? (0) аЬ 
(లలో (d) b^ 
Tangents are drawn from the points on the 
line x -y - 5 = 0 to x +4у? = 4, then all 
the chords of contact pass through a fixed 
point, whose coordinate are 


1 2 
e5.-5 | 

РВ Е, 
e$. s 
()[2.-4 

Av - 
(d) None of these 


. An ellipse has OB as semi-minor axis. 


F and F’ are its focii and the angle FBF” is 
a right angle. Then eccentricity of the ellipse 
is 

(a) 1/N3. (b) 1/2 

(c) 1/42 (d) None of these 

The set of positive value of m for which a line 


with slope m is a common tangent to ellipse 
2 2 


x + 5 = 1 and parabola у? = 4ax 15 given 
by 

(a) (2, 0) (b) (3, 5) 

(c) (0, 1) (d) None of these 

The eccentricity of the ellipse 


ах? + by! + 2fx + 28у + c = 0 if axis of 
ellipse parallel to x-axis is 


(|| క్ష] 


w yae 


a+b 
(c) F 
(d) None of these 


The minimum length of the intercept of any 
2 2 


tangent on the ellipse = + 5 = ] between 
a 








the coordinate axes is 
(a) 2a (b) 2b 
(c)a- b (djat+b 


13. 


14, 


15. 


16. 


17. 


18. 


Objective Mathematics 


If CP and CD are semi-conjugate diameters 
2 2 


of the ellipse 2. + x = 1, then СР? + CD’ = 
a b 

(a) a - b (b a° + Б> 

(c)a’-b? (d) Va" + Б? 

A man running round a race course notes that 

the sum of the distances of two flag-posts 

from him is always 10 metres and the 

distance between the flag-posts is 8 metres. 

The area of the path he encloses in square 

metres is 

(a) 15x (b) 12x 

(c) 181. (d) 8x 

If the normal at the point P (ф) to the ellipse 


2 2 


^ 2 


= + = = 1 intersects it again at the point 
О (26), then cos ф is equal to 











2 2 
(а), (b) -3 
3 3 
(05 (9-5 
If о and В are eccentric angles of the ends of 
D 
a focal chord of the ellipse = + У. = 1, еп 
а о 
9 an Pj 
tan 2 tan 2 is equal to 
l-e ezl 
(a) 1+е (b ecl 
е+1 e-1 
(ల e-1 @ е+3 


542 
The eccertricity of an ellipse mere 
а 


whose latusrectum is half of its minor axis is 


ok ort 
(c) S (d) None of these 


The distances from the foci of P (a , b) on the 
2 


i? v 
ellipse — + ~= = 1 аге 
9 23 


CA 


(a) 4t—-b 


4 
(5£2a 
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19. 


20. 


21. 


22. 


23. 


24. 


4 
+— 
(o5trb 


(d) None of these 


If the normal at an end of a latus rectum of 
Е 21 


the ellipse t2 passes through one 
a 


extremity of the minor axis, then the 


eccentricity of the ellipse is given by 

(a) eéx-120 

(b) à +e-4=0 

(с) е= N2 

(d) e» ౩/౬ 

If A and B are two fixed points and P is a 

variable point such that PA+PB=4, the 

locus of P is 

(a) a parabola 

(b) an ellipse 

(c) a hyperbola 

(d) None of these 

The area of the parallelogram formed by the 

tangents at the ends of conjugate diameters of 

an ellipse is 

(a) constant and is equal to the product of the 
axes 

(b) can not be constant 

(c) constant and is equal to the two lines of the 
product of the axes 

(d) None of these 

If C be the centre of the ellipse 

9x? + 163? = 144 and S is one focus. the ratio 

of CS to major axis is 


(a) V7 : 16 (b) V7 :4 
(c) V5: V7 (а) None of these 
The centre of the ellipse 
Qamay Gm М 
9 16 Ге 
(а) (0, 0) (b) (1, 1) 
(с) (0, 1) (d) (1, 0) 
The radius of the circle passing through the 
2 WP 
foci of the ellipse Ie $7 1, and having its 
centre (0, 3) is 
(a) 4 (b) 3 
(с) N12 (d) 7/2 
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25. The length of the latus rectum of an ellipse is 


26. 


27. 


28 


29. 


30. 


31. 


one third of the major axis, its eccentricity 
would be 


(a) 2/3 (b) 1403. 
(c) 1/2 (d) V273 


If the length of the major axis of an ellipse is 

three times the length of its minor axis, its 

eccentricity is 

(a) 1/3 (b) 1/N3. 

(c) 1/N2- (d) 2/V2/3 

An ellipse is described by using an endless 

string which is passed over two pins. If the 

axes are 6 cm and 4 cm, the necessary length 

of the string and the distance between the 

pins respectively in cms. are 

(a) 6, 2 N5 

(b) 6, V5 

(с) 4,215 

(а) None of these 

The locus of mid-points of a focal chord of 
2 КМО 

the ellipse ~ += 113 

a b 


a b a 
2 ек 
b) = - 5 = = 
(b) TA me 
(c) x y =a b 
(d) None of these 
The locus of the point of intersection of 


э m 


1 + - 
=~ += 1. which 
a bk 


tangents to the ellipse 


meet at right angles. is 

(a) acircle 

(b) a parabola 

(c) an ellipse 

(d) a hyperbola 

The number of real tangents that can be 
drawn to the ellipse 3x" + 5y? =32 passing 
through (3, 5) is 

(a) 0 (b) 1 

(c)2 (9) 4 

Equation to the ellipse whose centre is (—2. 3) 
and whose semi-axes are 3 and 2 and major 
axis 45 parallel to the x-axis. is given by 
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32. 


33. 


(a) 4х + 9? + 16x — 54y - 61 =0 
(b) 4x + 95? — 16x + 54y + 61 20 
(с) 4x^ + 9? + 16x — 54y + 61 =0 
(d) None of these 


The foci of the 

25 (x+ 1)? +9 (y + 2) = 225, are at 
(a) (-1, 2) and (-1, —6) 

(b) (2, 1) and (2, 6) 

(с) (-1, 2) and (2, -1) 

(d) (—1, 22) and (-1, –6) 

Tangents drawn from a point on the circle 
2 2 


xix y =41 to the ellipse తపా 
25 15 


6111056 


1 then 


tangents are at angle 


MULTIPLE CHOICE -lI 


Each question in this part has one or more than one correct answer(s). For each question write the letters a, 
b, c, d corresponding to the correct answer(s). 


36. 


37. 


38. 


39. 


The locus of extremities of the latus rectum 
of the family of ellipse 2x? + y? = a’b’ is 
(a) № - ау = а? 

(6) х= ау = p 

(c) xp ay- a 
(d) x ay- p 


The distance of the point (V6 cos 0, V2 sin 0) 
23 RIO 

on the ellipse = + Я = 1 from the centre is 2 

if 

(а) = ౧/2 

(b) Ө = 3౫/2 

(с) Ө = 5172 

(d) 8 = 7л/2 

The sum of the square of perpendiculars on 


2 2 
| x 
any tangent to the ellipse ato! from 
a 


two points on the minor axis, each at a 
distanct ae from the centre, is 


(а) 2a° (b) 2b° 
(c) à +b? (d)a? - P? 
A latus rectum of an ellipse is a line 


(a) passing through a focus 
(b) through the centre 


34. 


35. 


40. 


41. 


42. 


43. 


Objective Mathematics 
(a) 2/4 (b) 1/2 
(c) л/3 (d) 7/8 


Eccentricity of the ellipse, in which the angle 
between the straight lines joining the foci to 
an extremity of minor axis is 7/2, is given by 
(a) 1/2 (b) 1/2 

(c) 1/3 (d) 1/N3 

If O is the centre, OA the semi-major axis 
and S the focus of an ellipse, the ecentric 
angle of any point P is 

(a) ZPOS (b) ZPSA 

(c) ZPAS (d) None of these 


(c) perpendicular to the major axis 
(d) parallel to the minor axis. 
If latus rectum of the 
x tan’ а +y sec? a= 1 5 1/2 
a (0 < à < T) is equal to 
(a) 7/12 
(b) 1/6 
(c) 57/12 
(d) None of these 
In the ellipse 
25x? + 9? – 150x — 90y + 225 = 0 
(a) foci are at (3, 1), (3, 9) 
(b) 6= 4/5 
(c) centre is (5, 3) 
(d) major axis is 6 
Equation of tangent to the 
х2/9 + у2/4=1 which cut off 
intercepts on the axes is 
(a) y=x+V(13) 
(b) у= -х+ (13) 
(с) у= х – (13) 
(d) у= -x- (13) 
The equation of tangent to the ellipse 


ellipse 
then 


ellipse 
equal 


xb зу? = 3 which is perpendicular to the line 
4y-x-—51s 
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44. 


45. 


46. 


(a) 4x+y+7=0 


(b) 4х+у-7=0 
(с) 4x+y+3=0 
(d) 4x - y - 320 


/ ят 
If P (0) and Q| =+8 Jare two points one the 
u^ 
DANS; 


ellipse £ + స = 1, locus of the mid-point of 
a 
РО 15 
oye) 

О. ЗА ау 
ta) aT с=т 

a b 4 

2 2 
(6) 2+2=4 

a b 


Fe 2 
(c) 5 +2 =2 
a b 


(d) None of these 

An ellipse slides between two perpendicular 
straight lines. Then the locus of its centre is 
(a) a parabola 

(b) an ellipse 

(c) a hyperbola 

(d) a circle 

If a, В are eccentric angles of the extremities 


47. 


48. 


49. 


50. 
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(c) sec а + sec B 


(d) sin & t sin B 


sin (a + D) 
The points where the normals to the ellipse 
“+ зу? = 37 be parallel to the line : 
(a) (5, 2) (b) (2, 5) 
(с) (1,3) (d) (—5, —2) 
The length of the chord of the ellipse 
2 ? 


E И Beg Foie ల్‌. 
35 + 1g 7 | Where mid-point is 3°35 | 


1 8161 
(a) 10 (b) 10 
(c) XML (d) None of these 


^ 


For the ellipse TL Са 1. the equation of 
a 


the diameter conjugate to ax — by = 0 is 
(а) bx c ay = 0 


(b) bx—- ay =0 
(c) ay +b'x=0 
(d)a y - bx-0 


The parametric representation of a point on 
the ellipse whose foci are (—1,0) and (7, 0) 


of a focal chord of an ellipse, then and eccentricity is 1/2, is 
eccentricity of the ellipse is (a) (3 + 8 cos Ө, 4 V3 sin Ө) 
(а) cos 0 + cos В 7 + S (b) (8 cos Ө, 4 ҮЗ sin Ө) 
cos (Q + గ్‌ 
; A (c) (3+4 13 cos Ө, 8 ѕіп Ө) 
(b) EN (d) None of thesc 
Practice Test 
M.M : 20 Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. 


Let Е, F be two focii of the ellipse and 
PT and BN be the tangent and the normal 
respectively to the 6111056 at point P. Then 
(a) PN bisects ZF PF, 

(b) PT bisects ЕРЕ, 

(c) PT bisects angle (180° – ZF PF) 

(d) None of these 


2. 


[10 x 2 = 20] 


2 2 
Let E be the ellipse * + “> = Land C be 


the circle x” «y? = 9. Let P and Q be the 
ponts (1, 2) and (2, 1) respectively. Then 

(a) Q lies inside C but outside E 

(h) @ lies outside both C and E 

(c) P lies inside both C and E 

(d) P lies inside C but outside E 
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3. The tangent at a point Р (a cos 6, b sin ф) of 
2 2 
an ellipse — + 1 = 1 meets its auxiliary 
a 


circle in two points, the chord joining which 
subtends a right angle at the centre, then 
the eccentricity of the ellipse is 
(а) (1+ sin” $) } 
(b) (14 sin ф) !? 
(с) (1 + sin? фу 3? 
(d) (1 + sin? фу ? 
4. If (5, 12) and (24, 7) аге the focii of a conic 


passing through the origin then the 
eccentricity of conic is 


V386 4386. 
(a) C38 (b) 712 
386 \386 
үсе ор 


5. АВ is a diameter of х2 + 9у? = 25. Тһе 
eccentric angle of A is m/6 then the 
eccentric angle of B is 
(a) 51/6 (b) - 5x/6 
(c) - 21/3 (d) None of these 

6. The eccentricity of the ellipse which meets 


the straight line = + 2 = lon the axis of x 


and the straight line E а = 1 ор the axis 
ә 


of у and whose axes lie along the axes of 








10. 
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(a) 7 (b) 7 
43. 
(c) Ea (d) None of these 


. The eccentricity of an ellipse whose pair of 


a conjugate diameter are y =x and 
Зу = ~ 2хіѕ 
(а) 2/3 

(с) 1/83. 


(b) 1/3 
(d) None of these 


. The eccentric angles of the extremities of 


2 ug 
latus rectum to the ellipse *. e =1 are 
a b 


given by 


(a) tan 1 





4 ae 
x3 
Ortan !{+ | 


(с) tan} | - E | 


-1 ( „2 
(d) tan `; + be 


. А latus rectum of an ellipse is a line 


(a) passing through a focus 

(b) perpendicular to the major axis 

(c) parallel to the minor axis 

(d) through the centre 

The tangents from which of the following 


points to the ellipse Bx? + Ay? = 20 are 
perpendicular 







coordinates, is (а) (1, 2 ү 2) (b) (2 v2, 1) 
(c) (2, V5) (d) (55, 2) 
Record Your Score 
Max. Marks 
1. First attempt 
2. Second attempt [Jee аА tr ч 
3. Third attempt 
Answers 
Multiple Choice-I 
1. (b) 2. (a) 3. (b) 4. (a) 5. (b) 6. (a) 
7. (с) 8. (b) 9. (c) 10. (c) 11. (a) 12. (d) 
13. (b) 14. (a) 15. (a) 16. (b) 17. (d) 18. (c) 


Ellipse 


19. (a) 20. (b) 21. (a) 

25. (d) 26. (d) 27. (a) 

31. (c) 32. (a) 33. (b) 
Multiple Choice-Il 

36. (a), (c) 37. (a), (b), (c), (d) 

41. (a), (b) 42. (a), (b), (c), (d) 

46. (d) 47. (a, d) 48. (d) 
Practice Test 

1. (a), (c) 2. (d) 3. (b) 


7. (c) 8. (c) 9. (a), (b), (c) 


22. (d) 
28. (a) 
34. (b) 


38. (a) 
43. (a), (c) 
49. (c) 


4. (a), (b) 


23. (b) 
29. (a) 
35. (d) 


39. (a), (c), (d) 
44. (a) 
50. (a) 


5. (b) 


10. (a), (b), (c), (d) 


24. (a) 
30. (c) 


40. (a), (c) 
45. (d) 


6. (d) 
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HYPERBOLA 





1. Standard Form of a Hyperbola : 


The general form of standard Hyperbola is : x - 5 = 1,where a & bare constants. (Fig. 1) 
а 





zi 
x 5 

в g 
о gi 
£ a! 
a | 






= 


— 
— 
——7 


2. Important Properties : 


(i) SP = ePM апа AS = eAZ 

(il) Co-ordinate of centre C (0, 0). 

(ii) AA’ = 2a is the transverse axis of the Hyperbola. 

(iv) BB' 2 2bis the conjugate axis of the Hyperbola. 

(v) Co-ordinates of vertices A and A’ are (+ а, 0) & extremities of minor axis B and B’ are (0, + b) 
(vi) Relation in a, b& eis b? = a^ (е? – 1) 

(vii) Co-ordinates of the foci S and S' are (+ ae, 0) 


[то 


(viii) Co-ordinates of the feet of directrices are (s -,0 | 
/ 


а 


(ix) Equation of directrix x = + а/е 
26 
а 





(х) Equation of latus rectum x = + aeandlength LL’ = Lily’ = 





Í f ` / à 
(xi) Ends of the latus rectum, are L| ге, =|, L' ае, - ),14{- a0, % [ana Ly’! -s0,-£ 


(xii) Focal radii: SP = ex - aand S’P = ех+а 
S'P — SP = 2a = Transverse axis. 
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3. General Equation of Hyperbola : 





P (x, 
Let (а, b) be the focus 5, and /х+ ту+ n = 0 is the equation of directrix, zn) 
let P (x, y) be any point on the hyperbola, (Fig. 2) then by definition. 
> SP = e PM (e > 1) x 
2 2 T 
జో (ха + (у- 6? = е (ix + ту+ п) S (a, b) 3 
(12 + nf) + 
=> (? + т?) {(x- а? + (у- by) = е? (lx+ ту+ ny. a 
4. Parametric Equation of the hyperbola : 
Fig. 2 


The parametric equations of the hyperbola x Y = 1 are x = aseco, 


ఉత రో 
y = btangd, where ф is the parameter. Since the point (аѕесф, 0120 థి satisfies the equation 
x - £ = 1, therefore the parametric co-ordinates of any point on the hyperbola is (2860, b tan ф) also 
a © 

the point (a ѕесф , b tan ф) is reffered as ф point on the hyperbola. ф є [0, 27) 


5. Auxiliary circle : 


The circle described on transverse axis of the hyperbola 

as diamoter is called auxiliary circle and so its equation is 
lif = d 

Let P be any point on the hyperbola. Draw perpendicular 
PN to x-axis. The tangent from N to the auxiliary circle X 
touches at Q, P and Q are called corresponding points on 
hyperbola and auxiliary circle and $ is the eccentric angle of 
the point P on the hyperbola. 


6. Point and Hyperbola : 





The point P (x1, y1) lies outside, оп or inside the hyperbola 
s Е 
а Y 


yê 


ub c ri 


ల 
I 
yS, 


7. Hyperbola and a Line : 





Let the hyperbola be га Ў = 1 апа the given line be y = mx+c 


E: 
Solving the line and hyperbola we get 
x  qmneo _, 
а? Ф 
i.e. (a^ mf — №) X + 2тса?х+ а? (c + bP) = 0. 
Above equation being a quadratic in x. 
discriminant = bê {(a*m? — b*) — с^} 
Hence the line intersects the hyperbola is 2 distinct points if am’ -b° > c, in one point if 
c? = ఉిగో- Б? and does not intersect if аёт? – b? < c. 
y= mx + Vani — Б?) touches the hyperbola and condition for tangency 


c = Фп? – №. 
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/ x № ат x 5 
Hence у= mx € Y(a?m — E?) touches the hyperbola — — — = 1at [: ; 
జ b గారో Vê- 
Corollary 1: xcosa+ysina = pis a tangent if 
р? = &cos?a - Ё si a 


Corollary 2 : x - my * n = Oisatangent if 


గో = #12 – Рп? 
8. Equation of the Tangent : 
(i) The equation of the tangent at any point (x1 , y1) on the hyperbola x - Р = lis 
a 
XX 1. e + 
а at th 
Slope of tangent is Ёл (Note) 
ay 
(ii) the equation of tangent at any point ‘’ is 
x И = 
- sec o b tan $ = 1 
Slope of tangent is Я cosec ф. 
9. Equation of the Normal : 
CELA 
(i) The equation of the normal at any point (x1 , уз) on the hyperbola == — r: = 16 
a 


2 
fe Бу. Pe 
x У 
(ii) The equation of the normal at any point 'ф ' is 

axcos ф + bycoto = аё+ 1. 


10. Equation of Chord with Mid point (x1 , y1) : 


The equation of the chord of the hyperbola x - 5 = 1 whose mid point be (1 , ул) is 
a 


Т = $ 

хх _ уу 
where => = -1=0 

త Ёё 

= xf - yt -1=0 

а లో 

11. Chord of Contact : 
x f | 
If PA and PB be the tangents through point P (x; , y1) to the hyperbola <== T E = 1, then the equation 
a 


of the chord of contact AB is (Fig. 4). 


А ДАНТЕ 1orT = 0 (at xi, ул) 


ё № 
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Fig. 4 


12. Pair of Tangents : 


lf Р(х, yı) be any point out side the hyperbola 


2 
5 - à = 1 and a pair of tangents PA , PB can be drawn to it 


from P. (Fig. 5). 
then the equation of pair of tangents of PA & PBis 


551 = T? 
aeu 
where © = 3 нае h-0 
e లో 
తచ A ara 
xr oy 
X24 УУ 
Т а – = - 1 = 
а? b° 





13. Pole and Polar : 


Let P (1 , уз) be any point inside or outside the hyperbola. Draw chords AB and А “5 passing through 
P. 


(х1, Y1) 





Fig. 6 


If tangents to the hyperbola at A & B meet at Q(h, k), then locus of Q is called polar of P w.r.t. 
hyperbola and P is called the pole and if tangents to the hyperbola at A’ & В” meet at О”, then the straight 
line QQ’ is polar with P its pole. 


Hence equation of polar of P (xı , y1) with respect to x - x = 115 
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14. Diameter : 


The locus of the middle points of a system of parallel chords is called a diameter. 


If y = mx+c represent a system of parallel chords of the hyperbola № — £ = 1 then the line 
26 ? 


AE xis the equation of the diameter. 


y = 
am 
15. Conjugate Diameters : 


Two diameters are said to be conjugate when each bisects all chords parallel to the others. 


If y = mx and у = mx be two conjugate diameters of a hyperbola then 
2 
mm = —, 
a 
Property of conjugate diameters : If a pair of conjugate diameters of any hyperbola be given, only one 
of them will intersect it in real points. 


16. Asymptotes of Hyperbola : 
A hyperbola has two asymptotes passing through its 


centre. Asymptotes of hyperbola x - = 1 are given by „, 
а? 


E. >, = OFig. 7. 


a 


p 





(i) Angle between asymptotes = 2 tan” (0/2) 
(ii) Asymptotes are the diagonals of the rectangle passing 
through A, B, А‘, B’ with sides parallel to axes. Fig. 7 


17. Conjugate Hyperbola : 


If two hyperbolas be such that transverse and conjugate axes of 
one be the conjugate and transverse axes of the other, they are 
called conjugate hyperbolas of each other. 





y = ^y = 1 is the conjugate hyperbola of id - Га = 1.If 
b* a a b- 
e1 and e» are their eccentricities then 
2 
b* н 
ef=1:5 „(i 
2 (i) 
2 
and ef = 4% = (ii) 
From (i) & (ii) we get 
1 1 
— + =e = 1 
e? e 


Note : Complete line is Hyperbola & Dotted line is conjugate hyperbola. 
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18. Rectangular or Equilateral Hyperbola : 
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If the lengths of transverse and conjugate axes of any hyperbola be equa, it is called rectangular or 


equilateral hyperbola. 


OR 
If asymptotes of the standard hyperbola are perpendicular to each other then it is known as rectangular 
hyperbola. 
According to the first definition : 
Thus when A p apre becomes ж - = а? 
q 13 
Eccentricity, e= А[1 + b = 42 
a 
According to the second definition : 
-1(b)_& 
2 tan (2 | zi 
- (B) 
= tan | * | 4 
= b = 1 
а 
=> a=b 


then % = 5 = ibecomes X - y? = г. 


is the general form of the equation of the rectangular hyperbola. 


19. The Rectangular hyperbola xy = e: 


Its asymptotes coincide with the co-ordinate axes, then its equation becomes xy – e. 


Parametric Equations and t-point : 
c 


Since х= сі,у = = satisfy ху = e (х,у) = (o, 


t 
Properties : | 

(i) Equation of the chord joining t & Б is 

X * ytib - c(ti + 65) = 0 
(ii) Equation of tangent at 't' is 

x + yt? - 2ct- 0 
(iii) Equation of normal at ‘t’ is 

x? - yt- ct1 + ¢=0 
(iv) Equation of tangent at (x1 , y1) is 

xy) + ух = 2c 

(v) Equation of normal at (x1 , y1) is 


© 
t 


x 


ха - уу = xf - yf 


21. Director Circle : 


The locus of the point of intersection of the tangents to a hyperbola 


perpendicular to each other is called Director circle. 


Hence the equation of director circle of the hyperbola 22 - 


Gat 


x 
а? 


Js called a ‘t’ point with parameter t. 
Y 


x 
y’ 
Fig. 9 
№ 
5 = 1 which аге 
№ 
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Pa 0౫ = తో-రో 


22. Reflection Property of a Hyperbola : 


If an incoming light ray passing through one focus (S) strike convex side of the hyperbola then it will get 


reflected towards other focus (S ^). fig. 10. 





Fig. 10 


MULTIPLE CHOICE + 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


2 


2 
1. 1 1 s мк Уз з 
If the foci of the ellipse a "3 1 and the 
4 yl 1 
hyperbola 144 781 25 coincide, then 
the value of b? is 
(a) 3 (b) 16 
(c)9 (d) 12 
2. If chords of the hyperbola = у? = a’ touch 


4. 


the parabola y = 4ax then the locus of the 
middle points of these chords is the curve 

(2 y! @ta)=x 

бу @-a) = x 

(с) у (x+2a) = Зх? 

(d) y^ (x- 2a) = 2x° 

If the sum of the slopes of the normals from a 
point P on hyperbola xy = c? is constant 
k (k > 0), then the locus of P is 

(a) у> = kc (b)x = xc? 

(Oy = c (d)x = ck’ 

If (а-2)х + ay’ =4 represents a 
rectangular hyperbola then a equals 

(20. (b) 2 


5. 


< TPS’ = ZLPM= а. 


Light ray 


M 
xc AN 





(с) 1 (9) 3 

The number of point(s) outside the hyperbola 
2 2 

ЗЬ т : 

25 ^ 36 1 from where two perpendicular 

tangents can be drawn to the hyperbola is/are 

(a) 1 (b) 2 

(c) infinite (d) zero 


. If PQ is a double ordinate of the hyperbola 


2 2 
ертш А = 1 such that ОРО is an equilateral 


5 


a 
triangle, O being the centre of the hyperbola. 
Then the eccentricity e of the hyperbola 
satisfies 


2 ER. 
(al<e< = (буе = గా 
(с)е = 4372 (d)e » $ 


- The equations of the asymptotes of the 


hyperbola 

2x + Sxy + 2y’ - Mx - Ty - 4 = Oare 
(a) 2x” + 5xy 42 - 10x - 7y -5 = 0 
(b) 2x + 4xy + 2y’-7x-1ly +5 = 0 
(с) 2х2 + Sxy + 2у2-- Mx - Ty +5 
(d) None the these 


11 
о 


Hyperbola 


10. 


11. 


12. 


13. 


The normal at P to a hyperbola of 
eccentricity е, intersects its transverse and 
conjugate axes at Land M respectively. If 
locus of the mid point of LM is hyperbola, 
then eccentricity of the hyperbola is 








o£ Бра 
£--1 ye -1 
(d) e (d) None of these 


. Consider the set of hyperbola ху =k, ke R. 


Let e; be the eccentricity when k=4 and e; 
be the eccentricity when k 29 then e; ~ e; = 


(a) -1 (b) 0 

(c) 2 (d) 3 

The eccentaicity of the hyperbola whose 
asymptotes are 3x+4y=2 and 
4x —3y+5=0is 

(а) 1 (b) 2 

(с) V2 (d) None of these 

If a variable straight line 
X COS & + y sin @ = p, which is a chord of the 


Qi 2 
hyperbola £ - à = ] (b > a), subtend a right 
a 


angle at the centre of the hyperbola then it 
always touches a fixed circle whose radius is 


e) ue b 
ab d) ab 
OW అం 


An ellipse has eccentiricity 1/2 and one focus 
at the point P (1/2, 1). Its one directrix is the 
common tangent nearer to the point P, to the 
x +y =] and the 
xX- y =1. The equation of the ellipse in 
standard form is 

(a) 9х + 12y? = 108 

(b) 9 (x - 1/3 + 12 (y - 1? 21 

(c) 9 (x 2 1/33 +4 (y - 1 = 36 

(d) None of these 

The equation of the line passing through the 
centre of a rectangular hyperbola is 
х-у-1 = 0. If one of its asymptote is 
3x —4y — 6 = 0, the equation of the other 
asymptote is 

(а) 4x—3y+8=0 (Б) 4x+3y+17=0 

(c) Зх – 2y + 15 =0 (d) None of these 


circle hyperbola 


14. 


15. 


16. 


17. 


18. 


19. 


20. 
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The condition that a straight line with slope 


m will be normal to parabola y = 4ax as 
well as a tangent to rectangular hyperbola 
y-y-g 
(a) m - 4m * 2m- 120 

(b) m + 3m +2m+1=0 

(c) т°-2т=0 

(d) m + 4m‘ + 3m^ +1=0 


the eccentricity of the hyperbola 
2 


= - I = 1 and Ө is angle between the 
b 


1s 


If e is 
2 


asymptotes, then cos 0/2 = 
l-e 1 
(a) У (b) тн 1 
(с) 1/е (d) None of these 


If H (x, y) = 0 represent the equation of a 
hyperbola and A (x, y) = 0, C (x, y) = 0 the 
equations of its asymptotes and the conjugate 
hyperbola respectively then for any point 
(a, B) in the plane; Б (о, B), A (a, B) and 
C (a, B) are in 


(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 
The eccentricity of the conic 


4(2y -x-3Y -9 Qx «y - 1 = 80 is 


(92 _ (b) 12 
(с) V13/3 (d) 2.5 
If e and e' be the eccentricities of a hyperbola 
and its conjugate, then A + L = 

(ЕЗ 
(a) 0 (b) 1 
(c) 2 (d) None of these 


The line xcosa+ysina@=p touches the 
2 
hyperbola & - ту -lif 
a b 


(a) а cos? a-b ѕіп а =р 


2 2 
(b) а? cos? а - b? si a= Р 


^ . 
(c)a cos? a +b’ sin a= p. 
(d) а? cos? a+ Р? si a= р. 


The diameter of 16x? — 9? = 144, which is 
conjugate to х = 2y, is 

16x 32x 
@y=-5 у= 
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_ 1бу _ 32у 
(c)x= 9 (d)x= $ 
21. (a sec Ө, b tan Ө) and (a sec ф, b tan 9) are the 
2 472 
ends of a focal chord of = = ^ =1, then 
a 
tan 0/2 tan 6/2 equals to 
e-] ] =e 
(ает (ой 
1+е е+1 
OTa бон 
22. The equation of the hyperbola whose foci are 
(б, 5), (— 4, 5) and ecountricity 5/4 is 
s N 
అయా - మ్‌ =, 
16 9 
E 
©1679! 
= 0 10-5) 7, 
16 9 
(9) None of these 
MULTIPLE CHOICE -lI 


23. 


24. 


25. 
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The locus of the middle points of chords of 
hyperbola 3 - 2» + 4x — бу =0 parallel to 
у= 2х 15 


(a) 3x – 4у=4 
(b) 3у– 4х+4=0 
(с) 4х - 4у = 3 
(9) 3x- 4y 22 


Area of the triangle formed by the lines 


х-у= 0, x+y=0 and any tangent to the 
2 


hyperbola res у? =а 15 

(а) lal (b ilal 
(c) a” (d) ia 

A rectangular hyperbola whose centre is C is 
cut by any circle of radius r in four points 


P,Q,RandS. Then СР + СО? + СК + 
CS? = 

(а) r (b) 2r 

(с) a? (d) 4° 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 
a, Ь, с, d corresponding to the correct answer(s). 


26. 


27. 


28. 


29. 


30. 


The equation 16x? - 3y? - 32x — 12у - 44 20 
represents a hyperbola with 

(a) length of the transverse axis = 2 Үз 

(b) length of the conjugate axis =‘8 

(c) Centre at (1, —2) 

(d) eccentricity = V19 

The equation of a tangent to the hyperbola 
3X - у? = 3, parallel to the line y = 2x +415 
(a) у= 2х+3 (b у= 2х +1 

(с) у= 2х – 1 (9) у= 2х+ 2 

Equation of а tangent passing through (2, 8) 
to the hyperbola s – у = 5 15 

(а) 3х-у+2=0 (b)3x+y+14=0 

(с) 23x – 3y - 22 = 0 (d) 3x – 23у + 178 

If the line ах + by +c=0 is a normal to the 
hyperbola xy = 1, then 

(a)a>0,b>0 (b)a>0,b<0 
(c)a<0,b>0 (d)a<0,b<0 

If m, and m; are the slopes of the tangents to 


the hyperbola 117252. y/ 16 = 1 which pass 
through the point (6, 2) then 


31. 


32. 


33. 


(а) m, + m; = 24/11 
(b) тт) = 20/11 
(c) m, *m,-48/11 
(d) тт = 11/20 
Product of the lengths of the perpendiculars 
drawn from foci on any tangent to the 
hyperbola v/a – y b’=1is 

(a) 5 b^ (b) b 

(c) а? (d) 1 a 

The locus of the point of intersection of two 
perpendicular tangents to the hyperbola 
хла? y /b! = 115 

(a) director circle — (b) x у? =a’ 

(0x + у= а -№ (d) + у= а? + 2 

The locus of the point of intersection of the 
line V3x - y - 4N3k-0 and 
V3kx+ky-4V3 20 is a hyperbola of 
eccentricity 
(a) 1 

(с) 2:5 


(2 
(d) УЗ 


Hyperbola 


34. 


35. 


If a triangle is inscribed in a స 
hyperbola, its orthocentre lies 

(a) inside the curve (b) outside the curve 

(c) on the curve (d) None of these 
Equation of the hyperbola passing through 
the point (1, —1) and having asymptotes 
х+2у+3 = 0 апа Зх + 4у+ 5 = 015 

(a) 33 – 10xy + 8y? — 14х+ 22y 4 720 

(b) 3i + 10xy + 8? — 14x + 22y 4 720 

(c) 33 – 10xy - 8? + 14x + 22 - 7 20 


38. 


39. 
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(c) c (d)-c 
If x=9 is the chord of contact of the 


hyperbola Tr: у? =9, then the equation of 
the corresponding pair of tangents is 


(a) 9х2 — 832+ 18x-9=0 
(b) 9x” - 8? - 18x +9 =0 
(с) 9х2 - 8? — 18x - 920 
(d) 9x — 8? + 18x69 20 
Tangents drawn from a point on the circle 


ЖШШЕ 
(d) 3x? + 10ху+8у?+14х+22у+7=0 x+y’ 29 to the hyperbola శ్ర స్య = 1. then 
36. The equation of tangent parallel to y 2x tangents are at angle 
2 e 
dawno 5218 (ప్‌ (a) 21/3 
(а) х-у+1=0  (bx-v-2-0 40. If eande, are the eccentricities of the 
(ky the 0 = (xy odio hyperbola xv2c and x -y =c, then 
37. The normal to the rectangular hyperbola os eis 
xy =c at the point ‘r,’ meets the or again ài (b) 4 
at the point ‘t’. Then the value of t; t; is (c) 6 (d) 8 
(a) 1 (b) -1 
Practice Test 
M.M: 20 Time : 30 Min. 





1 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


. The points of intersection of the curves 
whose parametric equations are 


x= +l y=2 and x = 2s, y=Žis 





given by 

(a) (1, - 3) (b) (2, 2) 

(с) (— 2, 4) (d) (1, 2) 

. The equations to the common tangents to 

D 3 

the two hyperbolas = - 5 = 1 and 
a^ b 

got ae 

CX NT Ware 

a? b? 

(a)y2-*x-* V(b" - a? 

(Dy2rzx- га? - b^) 

(бу = + х + a-b’) 

rayos oe + Vin NEN 


3. 


о. 


. If P (xy, уу), Q (xo, уо), R (х3, Уз) 


{10 x 2 = 20] 
The asymptotes of the hyperbola 
= hx + ky are 
(ax =k, у= Һ (b)x=h,y=k 
(Ox =h,y=h (dbx =k, у= № 


and 
S (x4, y4) and 4 concyclic points on the 


rectangular hyperbola xy = e the co-ordi- 
nates of the orthocentre of the APQR are 


(a) (x4, — y4) (b) (x4, y4) 
(c) (= Ха = Ya) (d) (- X4, ya) 
The equation of a hyperbola, conjugate to the 


hyperbola x Зху + 2y? + 2х + Зу = 015 
(а) х? + Зху + 2у? +2х+Зу+1 = 


(b) x? + 3ху + 22 + 2x + Зу 4 2 


0 
0 
(с) x? +3ху + 2," +2x+3v+3 = 0 
0 


id) x). Зху + 2,7 +2x+3y+4 = 
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6. If the tangent and normal to a rectangular 
hyperbola cut off intercepts x, and x on 
one axis and уз and yo on the other axis, 
then 
(а)хууу + x2y2 = 0 
(b) x1 ¥2 + хоу = 0 
(с) xy xq +172 
(d) None of these 


2 
A normal to the hyperbola = dt m 


a రి 
meets the transverse and conjugate axes in 
M and N and the lines MP and NP are 
drawn at right angles to the axes. The locus 
of P is 
(a) The parabola у? = 4а (x + b) 

(b) The circle x^ +у° = ab 

(c) The ellipse bx? + а?у? = 4 b 

(d) The hyperbola ax – by - (a. + by 
8. The line y =x + 5 touches 


7 


Record Your Score 


1. First attempt 
2. Second attempt 


9. 


10. 


Objective Mathematics 


(a) the parabola y? = 20x 
(b) the ellipse 9х2 + 16? = 144 


2: 9 
Ж дус, 
(с) the hyperbola 99 4 1 


(d) the circle xb y? = 25 

A ray emanating from the point (5, 0) is 
incident on the hyperbola 9x? _ 16у? = 144 
at the point Р with abscissa 8, then the 
equation of the reflected ray after first 
reflection is (P lies in first quadrant) 

(a) N3x -y «7-0 

(b) 33x - 13y + 15 V3 =0 

(c) 3 N3x + 13у - 15 ౪3 =0 

(d) 3x «y - 14-0 

A straight line touches the rectangular 
hyperbola 9x? - 9? =8 and the parabola 
y = 32x. The equation of the line is 

(а) 9х +3y-8=0 (b)9x-3y 48-20 

(с) 9x+3y+8=0  (d9x-3y-8-0 


Max. Marks 


ae 
— 





3. Third attempt 
Answers 
Multiple Choice -1 
1. (c) 2. (b) 3. (b) 4. (c) 5. (d) 6. (d) 
7. (c) 8. (b) 9. (b) 10. (c) 11. (c) 12. (b) 
13. (b) 14. (d) 15. (c) 16. (a) 17. (c) 18. (b) 
19. (a) 20. (b) 21. (b) 22. (a) 23. (a) 24. (a) 
25. (d) 
Multiple Choice -గ 
26. (а), (b, (c) 27. (b), (с) 28. (a), (c) 29. (b), (c) 30. (b), (c) 31. (b) 
32. (a), (c) 33. (b) 34. (c) 35. (b) 36. (a), (d) 37. (b) 
38. (b) 39. (b) 40. (b) 
Practice Test 
1. (b) 2. (b) 3. (a) 4. (b), (c) 5. (b) 6. (c) 
7. (d) 8. (a), (b), (c) 9. (b) 10. (b), (c) 
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TRIGONOMETRICAL, RATIOS AND IDENTITIES 





§ 27.1. Some important Results 
(i) cos rx = (- 1)", sinnn = Olfne I 


(ii) cos = = 0, зіп © = (- 177 9 If nis odd integer. 


(ЇЇ) cos (пл + Ө) = (- 1)" cos 6, їл є | 
and sin (m + 6) = ( 1)"sin6, Ёл e / 


2 


(iv) cos he + ө | = (- 1)(9* 17? sin Ө, If nis odd integer. 
MM; aV (n- 1/2 , А 
апа ѕіп EI + 0 ) = (- 1) cos Ө, If nis odd integer. 


§ 27.2. For any three Angles A, B, C. 


(i) sin (A + B+ C) = sin A cos Bcos С + sin B cos C cos А 
+ sin C cos A cos B + sin Asin B sin C. 
(ii) cos (А +B + C) = cos Acos Bcos C - cos Asin B sin C 
— cos Bsin C sin A — cos C sin A sin B. 
v tan A + tan B + tan C - tan Atan Btan C 
(ill) tan (A+ В+ бу = ап дал Bi- tan Btán C.— tan Ctan A 
cot A cot B cot C – (cot A + cot B + сої C) 


UNIO OE cot A cot B + cot Bcot C + cot CcotA — 1' 


8 27.3. Greatest and least value of (a cos 6 + b sin 0) 
ie., - N(& +b*) < (40056 + bsine) < (а? + 62) 
§ 27.4. Some Important identities : if A+ B+ С = ౫, then 


(i) sin 2А + sin 2B + sin 2С = 4 sin Asin B sin C 

(ii) cos 2А + cos 2B + cos 2С = - 1—4 cos A cos B cos С 

(її) sin A + sin B+ sin C = 4 cos A/2 cos B/2 cos 0/2. 

(iv) cos A + cos B+ cos С = 1 + 4 sin A/2sin B/2 sin C/2 

(v) tan A + tan B+ tan С = tan A tan B tan С 

(vi) cot Acot B + cot Bcot C + cot CcotA = 1 

(vii) tan A/2 tan B/2 + tan B/2 tan C/2 + tan C/2tan A/2 = 1 
(viii) cot A/2 + cot B/2 + cot C/2 = cot A/2 cot B/2 cot C/2. 

(ix) sin 2mA + sin 2mB+ sin 2mC = (- 1)?* ! . 4 sin mA sin mB sin тС. 
(x) cos mA cos тВ + cos mC = 1 + 4sin та sin = sin по 
according as mis of the form 4л + 1 ог4п + 3 
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Trigonometric Rations 0° - 90° 


2-73 


(N3 - V2) (N2 - 1) 


V2 +1 


(5+ 2v5) 


(V6 - V2) 


(УЗ + V2) (N2 +1) 


46 +V2 


N 
N 
ze 
+ 


V2) 


(v6 + 


V(16 + 10V2 + 8/3 + 6V6) 
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Trigonometrical, Ratios and Identities 


Two very useful identities : 
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(xi) cos œ + cos В + cos y+ cos (+ B + ү) = 4 cos ym 


cos | ЕТ | cos (22° ) 


бй) sin a-« sin B+siny-sin(a+B+y) = 490 [SSF ) 
Ву}... (Y*9) 
sin | 2 jen 2 | 


MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


If x=r sin Ө cos $, y =r sin Ө sin $ and 
z=rcos® then the value of x + у tz is 
independent of 


(а) Ө, > (b) r, 8 

(с) м, ф (9) r 

welt 0 <0< 180° then 
కాలా 
2-- V2 - N2 +... + N2 (1-- cos Ө) then 


being n number of 2's, is equal to 


() 2eos э (0) 2 eos = | 
2 2 


n-1 





e 


(c) 2 cos [ze | (d) None of these 


. If tan 0/2 and tan B/2 are the roots of the 


equation 8x? — 26x + 15 =0 then cos (a+ В) 





is equal to 

m ињ 627 

NES 23 2729 

(c) -1 (d) None of these 


. Ifaseca—ctana=d 


and  bseca-rdtan a= c then 
(a -c 2b «d (pa «dà = +c" 
(с) а రీ = + Ф (d) ab = са 


. Let n be an odd integer. І sin n Ө = H b, sin’ 8 
r= 


for all real 0 then 


(a) by =1,b,=3  (b)by-0, bin 


(с) by =—1,b; =n (d) by =0, Б 9 n^ -3n-3 


: l 
. If 0 is an acute angle and tan Ө = -z , then the 
vi 


2 
cosec? Ө — sec? Ө. 
value of — 77 ——- 7; 15 

cosec’ Ө + sec” Ө 


10. 


11. 


12. 


(a) 3/4 (b) 1/2 
(с) 2 (d) 5/4 
1 

. tan7 a " 

T 2N2 - (1+3) di 14 N3 

W aie “та 

е | =- 
3 
(с) +\З (d) 2N2 4 N3- 
The maximum value of 


sin (x + 1/6) + cos (x + 1/6) in the interval 
(0, 7/2) is alttained at 

(a) 1/12 (b) 7/6 

(c) n/3 (d) 1/2 


. The minimum value of the expression 


sin œ + sin B + sin ү, where ©, В, y аге real 

numbers satisfying о + B + ү= is 

(a) +ve (b) -ve 

(c) zero (d) -3 

If sin & = sin В and cos & = cos D, then 

(a) sin [ SF 1=0 (b) cos 2+0 о 
ду. $ 


(с) и о (d) cos inris о 


? 
| x 3x 51 ^ 
| 1+c0s т тев n | 1+cos 8 | 


TR, 
| 1 + cos — lis equal to 


| 8 ) 

(a) 1/2 (b) cos 1/8 
142 

(c) 1/8 (d) 2X5 


If A+ C - B, then tan A tan B tan C= 
(a) tan Á + tan B + tan C 
(b) tan B — tan C — tan A 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


(c) tan A + tan C — tan В 
(d) — (tan A tan B + tan C) 


If A lies in the third quadrant and 
3 tan A — 4 = 0, then 
5 sin 2A + 3 sin A + 4 cos A = 
24 
(a) 0 b) -7 
24 48 
m 95 


If sin 6, + sin Ө, + sin Ө; = 3, 
then cos Ө, + cos Ө, + cos Ө; = 


(a) 3 (b) 2 
(c) 1 (d) 0 


If sin x + sin? x = 1, 
6 4 
then cos? x + 2 cos? x + cos x= 


(a) -1 (b) 0 
(c) 1 (d)2 
2n 4n 
If xzy соз —2C0$-y, then xy + yz + zx = 
(a) -1 (b) 0 
(c) 1 (d) 2 
If a sin? x + b cos? x = c, b sin? y 
2 


a 
+acos y=d and atanx= b tany, then p 


is equal to 
(b-o(d-b) ..(a-d)(c-a) 
Da-da- (b c) (d — b) 
(d-a)(c-a) ,,(b-c)(b-d) 
©) t-o(a-b O (ас) (аа) 


If 0<a<x/6 and sin æ -- cos a = V7 /2, 
then tan 0/2 = 


v7 -2 V7 +2 
QU x OX 
(c) Y (d) None of these 
The value of cos 2 + cos aE + cos ® is 
(а) 1 (b) -1 
(c) 1/2 (d) -1/2 
Ift<a< an , then the expression 


2 


V4 sin" о + sin’ 20 +4 cos? | АГУЛ | is equal to 


(a)2+4sina 
(с) 2 


(b) 2-4 sina 
(d) None of these 


21. 


22. 


23. 


B 


эк 


26. 


27. 


28. 


Objective Mathematics 


T 27 3n 47 
Th 1 f ERES XXE — e 
e value of cos 15 COS 15 cos 15 cos 15 


T бп m. 
Sag COS జ COS 1S 
15 15 15 


m 
2 


(d) None of these 


If o, B, ye С 1 } then the value of 


sin(a+B+y) is 
sin о + sin B-- sin Y ` 





(a)< 1 (b)>1 
(c)=1 (d) None of these 
ү—^—= у E 
ipe cds | QE | cos! a+ | 
Uv 3) 
thenx+y+z= 
(a) 1 (b) 0 
(c) -1 (d) None of these 


A+B+C", 


then cos 2A + cos 2B + cos 2C = 
(a) 1 — 4 cos А cos B cos C 

(b) 4 sin A sin B sin C 

(c) 1 + 2cos A cos B cos C 

(d) 1 — 4 sin A sin B sin C 


If i cos 0,2 n, then E. sin Ө; = 
I= I= 


(a)n—1 (b) 0 

(c)n (d)n+1 

If cosa+cosB=0=sina+sin В, 
cos 20 + cos 28 = 

(а) – 2 ѕіп(0+ В) (6) – 2 cos (а + В) 
(с) 2 sin (о + B) (d) 2 cos (a + B) 
Іх, > Oforl «i «&nand xj +x +... +X, En 
then the greatest value of the sum 

Sin x, + sin x + sin x4 +... + Sin x, = 


then 


(a)n (b) л 

(с) n sinj * | (d) 0 

If A = sin? Ө + соз“ Ө, then for all values of Ө, 
(а)А > 1 (b)0<A<1 

(c) 1 «2a «3 (d) None of these 
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29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


If sina=—3/5 and lies in the 
quadrant, then the value of cos 0/2 is 


third 


(a) 1/5 (b) - L/N10- 
(c) - 1/5 (d) 1/V10 
The values of 0 (0<0 < 360°) satisfying 


cosec Ө + 2 = 0 are 
(a) 210°, 300° 
(c) 210°, 240° 


(b) 240°, 300° 
(d) 210°, 330° 
6 
If sinx sin3x = V, c, cos"x 
m=0 
where со, Су, C2, ...., cg are constants, then 


(а) c9 со + c4 65 = 0 
(Б) с + с3+с5 = 6 
(с) 2с+3 с = 0 
(9) +2 с = 0 
If Р is a point on the altitude AD of the 
triangle ABC such that ZCBP = B/3, then 
AP is equal to 
(a) 2a sin (C/3) (b) 2b sin (A/3) 
(с) 2с sin (B/3) (d) 2с sin (C/3) 
For what and only what values of œ lying 
between O and 7 is the inequality 
sin & cos? @ > sin’ a cos 6 valid ? 
(aja e (0,7/4) (b)a e (0, л/2) 


(с) є s m (d) None of these 
2] 


Which of the following is correct 

(a)sin1° > sinl (Б) ѕіп1° < sin 1 
ЧБ a E CTUM 

(c)sinl' = sin 1 (d)sinl' = 180 sin 1 


If а, В, y do not differ by a multiple of x 


соѕ(0+ 0) _ cos (В +8) 


and Н sin (В +ү  sin(y+@) 
= cos (у+Ө) _ 
Ен k Then k equals 

(a)+2 (b) € 1/2 

(c) 0 (d)+1 

If the expression 


А cos (0 + a) + В sin (0 + D) spat icant. 
A’ sin (0+ о) + B’ cos (0 + B) 

value for all ‘@’ then 

(a) (AA’ — BB’) sin (о – В) = (A'B — AB’) 

(b) AA’ + BB’ = (A’B+ AB’) sin (®— В) 


37. 


38. 


39. 


40. 


41. 


42. 


43. 
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(с) AA’ — BB’ = (A'B — AB’) sin (a — В) 
(d) None of these 


ИО < x < 7/2, then 
2 
( 

(a) cos x > ac^ 
b «1-4 

(b) cos x x 


2 
(c) cos x » mE: 


2 
(d) cos x < т^ 


The minimum and maximum value of 
— 

absinx+bN(1—a’) cos X +c 

(lal < 1, b > 0) respectively are 

(а) {b-c,b+c} (b){b+c, b-c} 

(c){c-b,b+c} (6) None of these 

If cosx = tany, cosy = tanz 

cos 2 = tan х then sin x equals 

(a) sin y (b) sin z 

(c) 2 sin 18° (d) sin (y+ 2) 

The value of the expression 


and 





cos 2 cos 2n cos lor, ! sin Z- 
7 7 7 14 
sin T, sin та із 
hs d 
(a) 0 (5-, 
1 1 
(c), (9-5 
it S 
The value of > cos” (5r) is, where x* 
r= 


denotes the degrees 


(a) 0 (b) 7/2 
(c) 17/2 (d) 25/2 
If 4na = x then the numerical value of 


tan о tan 2a tan 30 ..... tan (2n – ])a = 

(а) -1 (b) 0 

(с) 1 (4) 2 

If tana is an integral solution of the 
equation 4x? — 16х+ 15 < 0 and cos is 
the slope of the bisector of the angle in 
the first quadrant between the x and y axes 
then the value of sin (œ + D) : sin (а — В) = 
(a)-1: (b) 0 

(c) ! (d) 2 
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44. If 2cos@+sin@ = 1 then 2n ап 
е (с) = (d) 
7 cos 0 + 6 sin Ө equals 3 3 
క. Sie 51. If tanxtany=a and వా then tan x 
45. The value of 2 ver sin A — ver sin’ = and tan y satisfy the equation 
(a) COSTA (b) sin? A (a) x -v43 ((-а)х+а=0 
(с) cos 2А (d) sin 2A (b) 3x! - (12a) x+a V3 =0 
46. The ratio of the greatest value of (c) x? + V3 (l+a)x-a 8 
2—cos x--sin xto its least value is (d) Үз x к (l+a)x-a ҮЗ =0 
(a) 1/4 (b) 9/4 52. If sin? Ө — cos’ Ө cos Ө 
(c) 13/4 (d) None of these j ѕіп Ө-со Ө (1 +cot? Ө) 
47. Ifcosx+sinx = a 1— 5 «x« = | —2tan 0cot 0 =- 1, Oe [0, 27], then 
\ / (a) Өє (0, Kos (1/4) 
then cos 2x = 
(a)a’ (b)aV2-a CITIES - (3174) 
(c)aV2+a @а\?-а a 
48. Expression 2 6 +27°%® is minimum when 
Ө =..... and its minimum value is (d)8 € (0, n) - (1/4, 1/2) 
336 < 7 
(а) 2пл + T nel, 53. If sina= 625 and 450° < а < 540°, then 
i sin 0/4 is equal to 
(b) 2nn + пе ],21- 2 
4 @) ууу (b) 35 
(с)лт=л/4,пє 1,2 - 572 2 
(9) None of these (c) 5 (4) = 
49, If in a triangle ABC, 


n 
> 


If sin(@+oa)=aand sin (0+ B) =, then 
cos 2 (а — B) - 4ab cos (a — B) is equal to 

= జ (4) 1-42 b^ (b) 1 - 2a” - 2b? 

(а) = (^ (0244-5 (2-а ~b? 

55. The expression 


cos ЗА + cos ЗВ + cos ЗС = І, 
then onc angle must be exactly equal to 


4 
(c) x (d) = 1/ 3n 4 
3| sint oc \+sin Gra) |- 


50. In a triangle ABC, angle A is greater than B. 





If the measures of angle A and B satisfy the AME (E + a sinf ( 51- 01) Jis equal to 
equation 3sinx 4sin 3x — K = 0, - З 
0 < k < 1, then the measure of angle С is (а) 0 (b)-1 
T n (с) | (d) 3 
(a) 2 (b) 3 


MULTIPLE CHOICE -II 

Each question in this part. has one or more than one correct answer(s). For each question, write the letters 
a, b, c, d corresponding to the correct answer(s). 

(b) n € (- ee. 2] 

(c) n e[— 1.1] 

(a) n € [2, =) (d) none of these 


56. Ifü« x« F and sin" x + cos" x » | then 


Trigonometrical, Ratios and Identities 


58. 


59. 


60. 


61. 


62. 


63. 


Oe = OY = BZ 0) and х+у+г=л 
then 
(a) maximum value of tan x + tan y + tan zis 6 
(b) minimum value of tan x + tan y + tan 215—6 
(c) {апх= + 1, tany=+2, tanz=+3 
(d) tan x + tan y+ tanz=0 Ух, у,:є R 
If 3 sin В = sin (20+ В) then 
(a) [cot a + cot (a + B)] [cot B 

-3 cot Qa + గ్ర] = 6 
(b) sin В = cos (a+ В) sin a 
(с) 2 sin В = sin (о + B) cos a 
(d) tan (a + B) = 2 tana 
Let P, (и) be a polynomial in u of degree n. 
Then, for every positive integer n, sin 2nx is 
expressible is 
(a) Pa, (sin x) 
(b) P2, (cos x) 
(c) cos x P5, .. (sin x) 
(d) sin x P5, | (cos х) 


If sin’ a cos? @ = Y C, cos 2ka. then 

k=0 
Су + Сз = fox ; Co+ С, = з. 
апа С, + C+ Сз + Co = us 
(а) 0, 1,2 (b) 0, 0, 0, 
(c) 0, 2, 3 (d) 0, -1, 2 

3 5 
If cos a= 5 and cos В = — 13 , then 
(a) cos (a + B) = a 
E: 

(b) sin (a. + B) = == 
(c) | SS T = - 

e 


(d) cos (a – B) = 





The equation sinf х + соз° х= а2 has real 
solutions if 
1 
షన (094౫౯౬ "каш 
rel Li (d)ae 1 1 
క్‌. 2 
If (ап сапа (ап В are the roots of the 


equation х? +рх+ 9 = 0 (р #0), then 


64. 


65. 


66. 


67. 


68. 


237 


(a) ѕіп (о + В) + p sin (a + B) cos (a+ В) 
+ д cos’ (а + B) - 3 
(b) tan (a+ B) = p/(q - 1) 
(с) соѕ («+ В) = 1—q 
(d) sin (a + B) =- p 
If sin6+singd=a д cos Ө + cos ф = b, then 




















(a) cos ag es RIDES +b’) 
(b) cos 20 pen tiva - b) 
0-06). 4-a -b 
(6) 1an| 2 jJ: 279 | 
oa 2 


(d) cos (6 - $) = 


Which of the mos statements are 
possible, a, b, m and n being non-zero real 
numbers ? 


(a) 4 sin @= 5 
(b) (а? + p) cos 0 = 2ab 

(c) (n? + n) cosec Ө = m? - п? 
(4) ѕіп Ө = 2:375 

Let fa (0) 


(1 + sec 40) ... 
(1 + sec 2" Ө). Then 


ex | = І m 


stan S (1 + sec Ө) (1 + sec 20) 


т | * 
The set of values of Ae R such that 


tan? Ө + sec Ө = А holds for some Ө is 

(a) (~, 1] (b) (7 оо, — 1] 

(с) ф (d) [7 1, <<) 

If the mapping f (x) = ах + b, a < 0 maps 

[-1, 1] onto [0, 2] then for all values of Ө, 
А 7 cos? Ө+ ѕіп“ Ө is 

ола )<А</® 

(b) f (0) «A «f (- 2) 

©/[ + «4 «f 

(fc D«A«fc2 
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69. 


70. 


71. 


72. 


73. 


74. 


For 0 < ọ < n/2 if 
x= ХУ соѕ"ф,у = X sin"6, 
n= n= 
z i3». cos?" 6 sin” 6 , then 
n- 
(а) xyz = xz ty 
(b) xyz = xy +z 


(с) xyz = x+y+z 
(d) xyz = yz+x 


If tan x = MES aae) 
a-c 


y= a cos? x+ 2b sin x cos x c sin’ x 

A= a sin? x — 2b sin x cos x + c cos? х, then 
(a) y-z 
(b)y+z=ate 
(c)y-z=a-c 
(d)y-z= (a-c) + 4p? 

cosA+cos B | sinA+sinB ) 
tC кы 
` (п, even or odd) = 





(a) 2tan"| 42 | (2౦౦౯| 4-2 
(c) 0 (d) None of these © 
3 + сої 76° cot 16° _ 

cot 76° + сої 16° . 
(a) tan 16° (b) cot 76° 
(с) tan 46° (d) cot 44° 


In a triangle tanA+tanB+tanC=6 and 


tanAtanB=2, then the values of 

tan A , tan B and tan C are 

(a) 1, 2, 3 (b) 2, 1,3 

(c) 1,2,0 (d) None of these 

If cos 0 = డ్రై యథా ల , then tan 0/2 = 
a+bcoso 





75. 


76. 


77. 





Objective Mathematics 
a-b) . 
(c) ae sin 6/2 
(d) None of these 


The value of 
PIT tan 1° + logjo tan 2° + logo tan 3* +... + logy tan 89° 


(a) 0 (б) е 

(c) 1/е (а) None of these 

If in AABC, tanA+tan В +їап С=6 and 
tan A tan B = 2 then sin? A: sin? В: sin? Cis 
(a)8:9:5 (b)8:5:9 

(c)5:9:8 (d) 5:8:5 

If cot Ө + tan Ө = x and sec Ө — cos Ө = y, then 
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(a) sin Ө cos Ө = 
(b) sin 0 tan Ө = y 
(с) ох2у)2/3 È Oy?) D 
(d) 62) + (ау?) = 1 


78. I£ 5 999. „ре eB dien 
y cosB 
A+B xtanA+ytanB 
(a) tan{ 42^] = 
a ш x+y 
ja а ч 
2 x+y 
(с) sin (A + B) = ysin Á +x sin B 
sin(A—B)  ysinA -xsin В 
(d) x cos А +ycosB = 0 
79. 121200 = BIB ОЙ OS hen 


80. 


sin O + cos Qt 
(a) sina — cos œ = + V2 sin Ө 
(b) sin & + cosa = + 2 cos Ө 
(c) cos 20 = ѕіп 20 
(d) sin 20 + cos 20 = 0 
Let 0<0<7/2 and х= ХсоѕӨ + Үѕіп Ө, 
y= X sin 0 — Y cos Ө such that 
xor Axy = aX! +, where a,b are 
constants. Then 


(a)a=-1,b=3 
(b) 02 1/4 
(c)a=3,b=-1 


(d) Ө=т/3 
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Practice Test 
MM : 20 Time : 30 Min. 





(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 











[10 x 2 = 20] 
1. Minimum value of 4x? - 4x | sin 6 | – cos? Ө 
is 6. If tan0 = пїапф, then maximum value of 
(a) -2 (b) -1 tan? (Ө — ә is 
(c) -1/2 (d) 0 n+ m ul 27 
2. For апу real Ө, the maximum value of (aeo mile a es 
cos? (cos 0) + sin? (sin Ө) is А m (2n + 1? జో (2n - 1)? 
(а) 1 (b) 1 + зіп“ 1 4п 4п 
(с) 1-4 cos" 1 (d) does not exists 7. If | tanA | < 1,and | A | is acute then 
3. If in a triangle ABC, CD is the angular Узза 2A +3 сып A is equal to 
bisector of the angle ACB then CD is 1+sin 2A - V1 - sin 2A 
equal to (a) tan A (b) - tan A 
a-b (అ cot A (d) – cot A 
(a) oar O° (C/2) 8. The maximum value of the expression 
(b) 2+ b cos (C/2) | N(sin? x+ 2a") - Va -1- cos^x) |, 
i where a and x are real numbers is 
(с) 255 ов (С/2) (a) ҮЗ (b) V2 
and (c) 1 (d) УБ 
(4) bsinA к= ЕРШ 
sin (B +С/ 2 9. If Opal N va 0*2, then 
4. If cos Ө sec” а T and sin‘ Ө cosec? а are in Тер 
2 ao ] 
A.P. then cos т. с йө. Т is equal to 
cos® Ө sec® a, i and sin? 0 cosec® о are in (a)1 (b)-1 
1 
(a) А.Р. (b) G.P (c) ag (d) m 
(c) H. P. (d) None of them 


10. If in AABC, ZA = 90° and c, sin B, cos B 
are rational numbers then 
(a)a is the rational 
(b)a is irrational 
(c) b is rational 
(d) b is irrational 


5. Given that 
(1+ 31 +х)) ќапх = 1+V(1-x) 
Then sin 4х is equal to 
(a) 4x (b) 2x 
(c) x (d) None of these 


Record Your Score 


Max. Marks 
1. First attempt 


2. Second attempt (Ponce NE; 
3. Third attempt must be 100% 





240 Objective Mathematics 


Answer 
Multiple Choice- І 
1. (a) 2. (a) 3. (a) 4. (c) 5. (b) 6. (a) 
7. (a) 8. (a) 9. (a) 10. (c) 11. (c) 12. (b) 
13. (a) 14. (d) 15. (c) 16. (b) 17. (b) 18. (a) 
19. (d) 20. (c) 21. (b) 22. (a) 23. (b) 24. (d) 
25. (b) 26. (b) 27. (c) 28. (b) 29. (b) 30. (d) 
31. (a) 32. (c) 33. (a) 34. (b) 35. (d) 36. (c) 
37. (a) 38. (d) 39. (c) 40. (c) 41. (c) 42. (c) 
43. (c) 44. (d) 45. (b) 46. (c) 47. (d) 48. (b) 
49. (b) 50. (c) 51. (b) 52. (d) 53. (c) 54. (b) 
55. (c) 
Multiple Choice-ll 
56. (a), 57. (а), (b), (c) 58. (а), (Ы), (с) 59. (с), (d) 60. (0) 61. (Б), (с), (9) 
62. (b), (d) 63. (a), (b) 64. (a), (с), (d) 65. (b), (d) 66. (a), (b), (c), (d) 
67. (d) 68. (a) 69. (b), (c) 70. (b), (c) 71. (b), (c) 72. (c), (d) 
73. (a), (b) 74. (a) 75. (d) 76. (b), (d) 77. (а), (b), (с) 78. (а), (b) (с) 
79. (a), (b), (c), (d) 80. (b), (c). 
Practice Test 
1. (b) 2. (b) 3. (c), (d) 4. (a) 5. (c) 6. (b) 


7. (6) 8. (b) 9. (c) 10. (a), (c). 


TRIGONOMETRIC EQUATIONS 





§ 28.1. Reduce any trigonometric equation to one of the following forms 


(i) Ifsin® = sinc or 0056069 = cosec а then 
Ө = m+(—1)"a, nel 
(ii) If cos Ө = cosa or ѕес Ө = sec a then 
Ө = 2m + a, nel 
(ii) If tan @ = tana or cot Ө = cot a, then 
Ө = m+a, nel 
(iv) If sin? € = sin? a or со520 = cos? aor tan? 0 = tan? a. 
then Ө = m + a, nel 
(v) If cos @ = 0106౧6 = m+5, nel 
(vi) If cos Ө = 1then Ө = 2m, nel 
(vii) If cos@ = – 1then® = 2m+r, nel 
(viii) If sin Ө = 0, then Ө = nm, nel 
(ix) If sin@ = 1then@ = 2m + =. nel 
(x) If. sin@ = - t,then 0 = 2m - nel 
(xi) Equation of the type of 
acos0 + БѕіпӨ = c ...(1) 
then put a=rcosa,b=rsina 


r2 Né «b and a= tan! [2] 


then equation (1) reduces to 
г(соѕ Ө cosa + sin@sina) = c 


= cos (@- a) = 2 
> 9-0) = 2mm к со! [2 | 
x x4 De 
> Ө = а + 2nm + cos [T|,ne! 
KEY 
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MULTIPLE CHOICE -I 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


The number of values of x for which 
sin 2x + cos 4x 22 is 

(a) 0 (b) 1 

(c)2 (d) infinite 


. The number of solutions of the equation 


x x! + 4x+2 sinx=0in0<x<2nis 
(a) zero (b) one 
(c) two (d) four 


. Let a, В be any two positive values of x for 


which 2 cos x, | cos x! and 1 – 3 cos x are in 
G.P. The minimum value of | œ — В lis 

(a) x/3 (b) 1/4 

(c) n/2 (d) None of these 


. The number of solutions of the equation 


tan х + зес х = 2 соѕ х lying in the interval 
[0, 27] is 
(a) 0 
(c)2 


(b) 1 
(d) 3 


. If 2 tan’ x 5 sec x is equal to 1 for exactly 7 


at пт 
distinct values of хє [б "a 


jire N, then 


the greatest value of n is 


(a) 6 (b) 12 
(c) 13 (d) 15 
. The general solution of the trigonometrical 
equation sinx +cos x= 1 for 
n=0,+1,+2,... is given by 
(a) х= 277 
(b) х= 207 + 17/2 
4X R 
(c) х= пп + (-- 1) 473 
(d) None of these 
. The solution set of 


(2cos x - 1) (3 + 2 cos x) = 0 in the interval 
O<x< 2x is 


15] 
ТЕ 
©! AE er! (-5 





10. 


11. 


12. 


13. 


14. 


15. 


Objective Mathematics 


(d) None of these 








. The smallest positive root of the equation 
tan x — x = Q, lies in 
Ro) 
(a) (0, 1/2) (DIESE: 
వ. 
(6 |] (b [ =, 20) 
\ ә | ఈ 
. The number of solutions of the equation 
sin x-- cos x= E — (sin x + COS X) 15 
cosx sinx 
(a) 0 (b) 1 
(c) infinite (d) none of these 
The | equation (cos p – 1) x (cos p) x 


+ їп p=0, where x is a variable, has real 
roots. Then the interval of p may be any one 
of the followings 


(a) (0, 2л) (b) (т, 0) 
[ Tw X 
(е) | =F 2 | (d) (0, л) 


The number of solutions of the equation 
2 (sin* 2x + cos* 2x)43 sin x cos? x = 0 is 
(a) 0 (b) 1 
(c)2 (d) 3 
cos 2x + a sin x:-2a — 7 possesses a solution 
for 
(a) alla (b)a>6 
(b)a<2 (d) a e (2, 6] 
The complete solution of the equation 
7 cos? x + sin x cos x - 3 = 0 is given by 
(a) nx + 7/2 (n € I) 
(b) nx — 7/4 (n e I) 
(c) nr tan" ! (4/3) (ne I) 


1 
(d) nt + E ‚+ лап! (4/3) (kn e ID) 


If 0 € x « t and 817" * 4 819° *= 30 then x is 
equal to 

(a) n/6 (b) 1/2 

(c) T (d) ౧/4 

If 1 & sin 8-- sin? 0+... 57:4 4 2 N3, 


О<Ө<л, Ө = п/2 then 
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16. 


17. 


18. 


19. 


20. 


21. 


22. 


(а) 2 1/6 (b) 82 n/3 
(c) 82 1T/30or z/6 (64) Ө = 7/3 or 27/3 
If ап (л соѕ Ө) = сої (л ѕіп Ө), then the 
value(s) of cos (0 — ౫/4) is (are) 

1 
(a) 5 


(b) => 
v2 

(c) నా (d) None of these 

The equation asinx+bcosx=c where 

lcl>Va? +b" has 

(a) One solution 

(b) Two solutions 

(c) No solution 

(d) Infinite number of solutions 

The most general values of x for which 


" 2 
sinx +cosx= min (1.20 —4a+6} 


ae R 
are given by 
(a) 2x 
x 

D = 
(b) 2nm + 2 
(с) пт  (- 1)" ra 
(d) None of these 


If f (x) 2 sin x + cos x. Then the most general 
solutions of f (x) ali m. | are (where [x] is 
the greatest integer less than or equal to x.) 


(a) 2/77 +2, nel (b)atinel 
2л 
(c) 2пт+ zone 1 (d) None of these 
If x e [0, 27], y e [0, 27] 
and sin x + sin у = 2 then the value of x + y is 


(a) л (b) Š 


(c) 3n (d) None of these 

The number of roots of the equation 
x+2tanx = 2/2 in the interval [0, 27] is 

(a) 1 (b) 2 

(c) 3 (d) infinite 

If x 2 Xcos0— Y sin 8, у= X sin 8+ Y cos Ө 


and — x 4e AX +BY, 
0 < 0 < n/2then 

(a)0 = n/6 (b) Ө = n/4 

(c)A = -3 (d)B = 1 
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23. The number of solutions of the equation 


25. 


26. 


27. 


28. 


29. 


30. 





cos (x Vx — 4) cos (t Vx) = lis 
(a) None (b) One 
(c) Two (d) More than two 


. The number of solutions of the equation 


sin [as = x -2N3x44 
(a) Forms an empty set 
(b) is only one 
(c) is only two 
(d) is greater than 2 
The solution of the equation 
Іов; x sin x + log,;, cos x = 2 is given by 
(а) х = 2nn+7/4 (Б) х = nx ౧/2 
(с) х = ntu 1/8 (d) None of these 
The general of Ө that 


value such 


E 1 
sin 20 = v3/2 and tan Ө = B is given by 


77 7л 
IL + Р А 
(a) пл + б (б)пт + 6 
7л 
(с) 2nx + Є (d) None of these 


Values of x and y satisfying the equation 

sin’ y = Ix x3 -9x 91e 1x - Ax 
+4 |+ sec? 2y + cos* y are 

(аах = 1, у = пт 

(6) х = 1, у = 2nm+7/2 

(с) х = 1, v = 2nx 

(9) None of these 

Number of real roots of the equation 

sec Ө + соѕес Ө = VIS lying between 0 and 

20 is 

(а) 8 (b) 4 

(c)2 (d) 0 

The solution of the equation 

sin? х + соз x = 2 cos" 2x is 
@x= eg (b)x = nn + 7 


(с) х = 2nm + z (d) None of these 


Solutions of the equation | cos x | = 2 [x] are 
(where [ . ] denotes the greatest integer 
function) 


(a) Nill (0) х=+ 1 
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(c) x2 n/3 (d) None of these 
31. The general solution of the equation 
. 100 100 ; 
sin x—cos x= lis 


(a) ал+, пе I (6) nn +> ne I 
(mec. ne I (2m - ne I 


32. The number of solutions of the equation 


2°®* = |sinxl in[-27,2x]is 
(a) 1 (b) 2 
(c) 3 (d) 4 


33. The general solution of the equation 
2955 3279 is 
(a) лл (b) nx 4 л 


MULTIPLE CHOICE -Il 


Objective Mathematics 


(c) пх — n (d) None of these 

34. If x є (0, 1) the greatest root of the equation 
sin 2n x = V2 cos nx is 
(a) 1/4 (b) 1/2 
(c) 3/4 (d) None of these 

35. If max {5 sin 6 + 3 sin (6 — a)} = 7, then the 
set of possible values of œ is Ө є R 


(a) х:х= dnt? ne n 


27 
xix=2nnt ne 1} 


(b) 


п 27 
el 3'3 | 
(d) None of these 


f 
{ 
\ 
{ 
\ 


Each question in this part has one or more than one correct answer(s). For each question, write the letters 


a, b, c, d corresponding to the correct answer (s). 


36. 2 sin x cos 2x = sin x if 
(а) x nx * 1/6 (n e I) 
(b) x 2 rx — n/6 (n e I) 
(c) x2 nn (n e I) 
(d) x 2 nx X2 (ne I) 
37. The equation 


EO C 2 zm oW 7.2 2 <2 
2 sin = cos’ x — 2 sin = sin’ x = cos“ x — sin“ x 


2 2 
has a root for which 
(a) sin 2x= 1 (b) sin 2x 2-1 


(c) cos x = 1/2 (d) cos 2x 2 - 1/2 
38. sin x+ cos x= 1 + sin x cos x, if 


(a) sin (x + n/4) = T 
(b) sin (x - 2/4) = + 
(c) cos (x + 7/4) = F 


(d) cos (x — 7/4) =F 


39. sin 0+ ҮЗ cos 0=6x- x! 11,0<0 € 4n, хє R, 


holds for 

(a) no value of x and 8 

(b) one value of x and two values of 8 
(c) two values of x and two values of 8 
(d) two pairs of values of (x, 8) 


40. The equation sin x= [1 + sin x] + [1 — cos x] 
has 
(where [x] is the greatest integer less than or 
equal to x) 


(a) no solution in | కా 
(0) no solution in | кх | 
1 
l 


(c) no solution in | T, 


(d) no solution for x e R 
The set of all x in (-7, л) satisfying 
I4sinx—11 < V5 is given by 


е 96 л 3л 
(а) хє i) (Dxe!-4.,. | 
| 10 | 10 ' 10 
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охе -ъ10 ) (d) x e (-л, л) 


42. The solution oof the inequality 
102102 sinx > log;/; cos x in [0, 27] is 
(a) x e (0, 7/2) (b) x e (0, 2/8) 
(c) x e (0, 1/4) (d) None of these 

43. Solutions of the equation 
sin 7x + cos 2x = – 2 аге 
(a) x= 4 пке 1 

T 


4 nel 


(b) х= лп + 
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44, 


45. 


46. 


47. 


(с) х= ил + ౧/2, nel 

(d) None of these 

The solutions of the system of equations 
smxsiny = 43/4, COS X COS y = Үз /4 
are сё... క్‌ 


(a) у= 2+ T nth 


32 
(у= E+ 5 -2n) 


(= +7 Qn E) 


@»=з + - 2n) 


2 sin’ x + sin? 2x = 2, -n«x«m,thenx- 
(а) + п/2 (b) + п/4 
(с) + 3౫/4 (а) None of these 


The number of all possible triplets (x, y, z) 
such that 


M.M. : 20 


48. 


49. 
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(а)7 (b) 14 
(с) 21 (d) 28 
The number of solution(s) of the equation 


sin? x cos x + sin? x cos? x + sin x cos’ x = 1 

in the interval [0, 2x] is/are 

(a) No (b) One 

(c) Two (d) Three 

The most general values of x for which 

ҮЗ sin x- cos x 2 min (2, e, T, A -4X 7) 
AER 

are given by 

(a) 2пл 

(b) 2౧౫ + ж 


nt 1 
—+— 
4 6 


(d) nx +(— yg- 


(c) пл (- 1) 


z 
3 





1. 


(x y) + (у + 22) cos 20 + (z — x) sin? 0 =0 50. The solution of the equation 
for all 0 is cos? x — sin! x = 1 аге 
(a) 0 (b) 1 х 
(c)3 (d) infinite (0-5 (010 
The number of solutions of (с) n (дул 
tan (51 cos à) = 006657 sin a) for a in (0, 27) is 2 
Practice Test 
Time : 30 Min 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 - 20] 
sin ANSA eg 2 3. The solution set of the inequality 
If | cosx | г 2ш1, then 2 1. 
` cos 0 < — 1s 
possible values of x 2 
(а) лл or 22+ CD 6 ne І (a) | 6/82 +1) 4«9 < Gn+3) పై, ne 1} 
(b) пл ог 2nn + = or na«(- D E, ne I E x 
а е (0) { @/@n-3) <0 < (8а-1) $, ле 1} 
(Олл + -D'Z, nel М м 
5 (o [e/4n +1) సలం < 4n«3 1, ne 7| 
(9) лл, nel 4 
. tan | x | = | tanx | if (d) None of these 


(а) х e (- t (2b + 1/2, - nk] 

(b)x e [nk , x (2k + 1/2) 

(с) х e (- nk, - n (2k - 1)/2) 

(d)x є (m(2k-1)/2, rk), REN 


. If. [y] = [sinx] and y = cosx are two 


given equations, then the number of 
solutions, is : 
({-] denotes the greatest integer function) 


(a) 2 (b 3 
(c) 4 
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(d) Infinitely many solutions 
(e) None of these 


5. cos (sin x) = F then x must lie in the 


interval 
т тл КЕ ч 
e. 5) wj- zo) 
Зл Er \ 
ex, F) (Фк m 


6. A solution of the equation 


tan 8 


(1 - tan Ө) (1 + tan Ө) sec 0-42 


where 6 lies in the interval (1 5, 
\ 

given by 

(а) Ө = 0 (60) Ө = 7/3 

(с) Ө = – п/3 (9) Ө = ౫/6 


7. The number of solutions of the equation 


1+sinx sin’ x/2 = 0 in [- x, t] is 


Record Your Score 


1. First attempt 


2. Second attempt 


3. Third attempt 


Objective Mathematics 


(a) zero (b)1 
(c) 2 (d)3 


. The number of solutions of the equation 





| cotx | = cotx + 1 (0 < x < 2л)15 
sin x 

(a) 0 (b) 1 

(c) 2 (d)3 


. The real roots of the equation 
соз! x + віп“ х = 1 in the interval (- x, m) 
are 
(a) - 1/2, 0 
(c) 1/2, 0 


(b) - 1/2, 0, 172 
(9) 0, ౫64, п/2 


10. Number of solutions of the equations 


у= i [sin x + [sin x + [sin x]]] and 


[у+ 51] = 2 соѕ х, where [.] denotes the 
greatest integer function is 

(a) 0 (b) 1 

(c) 2 (d) infinite 


Max. Marks 


[eal 
eee 





Multiple Choice –1 


1. (a) 2. (b) 3. (d) 
7. (b) 8. (c) 9. (a) 
13. (d) 14. (a) 15. (d) 
19. (d) 20. (a) 21. (c) 
25. (a) 26. (d) 27. (b) 
31. (b) 32. (d) 33. (a) 
Multiple Choice -lI 
36. (а), (б), (c) 37. (а), (b), (c), (d) 
40. (a), (b), (c), (d) 41. (b) 
44. (a), (b), (c), (d) 45. (0), (c) 
48. (a) 49. (b) 50. (a), (b) 
Practice Test 
1. (c), (d) 2. (a), (b) 3. (c) 
7. (a) 8. (c) 9. (b) 


Answers 


must be 10046 

4. (c) 5. (d) 6. (c) 
10. (d) 11. (a) 12. (d) 
16. (c) 17. (c) 18. (c) 
22. (b) 23. (b) 24. (b) 
28. (b) 29. (a) 30. (a) 
34. (c) 35. (a) 2 
38. (а), (c), (d) 39. (b), (d) 
42. (c) 43. (a), (c) 
46. (d) 47. (b) 

4. (d) 5. (a), (d) 6. (b), (c) 
10. (a) 


INVERSE CIRCULAR FUNCTIONS 





§ 29.1. Principal values for Inverse Circular Functions 








x < 0 х> 0 
| - 0 віп їх < 0 | 0 < sin x « x/2 | 
| ч | 
| 5 < cos xn | 0 < 0605 !x € n/2 
1 i 
| 
| -Z ctam !x«o | 0 < tan ! x « n/2 
| 
| Е «c xen 0 < cot 'x < n/2 
i р < вес "xem 0 <sec'x< n/2 
| 2 < cosec ! 6 xi 0 < cosec ! x < л/2 
————— rr —— — I К 
‘З x 2л = л 27 
Ex. sin ! = 2 not —.tam '(-43) = ~ = not = 
Жей à 3 Ж. 3 3 
§ 29.2. Some Results on Inverse Trigonometric Functions 
() sinx =- sinx -1<x<1 
(й) сов" (- ж = n-cos "x -1< x < 1 
(iii) tan! (= х =Чат їх xe R 
(iv) cot (- ж = n-cot x хє Я 
(у) вес” | (- x) =n-see x x&-lonx2i 
(vi) cosec '(- x) = - cosec ౫ 
(мії) sin х + cos x = m2, -1«x« 1 
(vii) tan х + cot x = 1/2, xe В 
(iX) sec! x + соѕес ! x = 1/2, x «-1 or x» 1 
Е. М 1 
(х) ѕес x = cos "E X€-10rx2? 1 
: 2 E 1. 
(xi) cosec^ ! х = sin”! pr SS 1 or RS i 
\ 
E A 
| tan | p. x20 
(xii) cot! x = s 
Atali 
ntan తనమ న 
| x 
(xiii) If x > 0. y > 0, xy < 1, then 
tan ! х + tan ! y = tan”! | SCENES 


cow] 
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(xiv) If x > 0, у> 0, xy > 1, then 
tan х + tan y = п + tan! Ges 

(xv) If x « 0, y « 0, xy > 1, then 

tan ! x + tan'y = – x + tan! it 
(xvi) f x > 0, y > 0, Ê+} < 1, then 

sin"! x + sin 1 y = віп! [x V1 - +yVt 2] 
(xvii) If x > 0, y > 0, X - y^ » 1, then 

sin! x + sin y = л - sin! [x 1- yh «y 1 02] 


sin !x- sin y = sin” ' [x 1 - y -yv1- ж] 


cos їх + cos 'y = cos ! [xy - Ү1- *1-y)] 


(xviii) If O < x, y « 1then 
(xix) If O < x, y < 1then 


(xx) f 2-1 < x, y < Othen 
cos !x + cos! y = 2x - cos | [xy — Мт № Үз — у] 
(xxi) If 21 < x « y < 1.then 


cos ` х ~ cos 'y = cos ! [xy + V1- № V1-y}. 
(xxii) If I x | < 1 then 





(xxiii) If 1 x| > 1, then 


ә x 2x Abd శ 2x 
п -21tan !x = sin! reet | = tan! | =~ |. 
без 1+ 1-24 





MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


сот | a | JL. || ей 4. Ifx+1/x=2, the principal value of sin ` xis 
15 (a) л/4 (b) 1/2 
17x 17x 
9-75 Oy Ye na aat e A 
5 13 5. If cos х+соѕ$ у+соѕ z=3n еп 
(с) m (d) XE xy + yz t zx is equal to 
15 ? 15 (a) -3 (b) 0 
tan| 2tan sal (c)3 (d) -1 
s а 6. The value of 
0, (16 ac! | cot ac! క్‌ 
^ J sin | cot] sin | 1 
(c) - 1 (d) 17 TT 
-1[ 412 -1 [> 
+cos || —— |+ес ! V2 
2-1 31 2x 4 
Ifsin x+sin у=, 
3 (a) 0 (b) 7/4 
then cos! x + соѕ_ ! y= (с) 7/6 (d) 7/2 
(а) 2n (b) л 7. The number of real solutions of 
3 3 tan | Nx (x 1) + sin | N(x 4 x4 1) 2 x/2is 
(c) x (d) x (a) zero (b) one 


6 
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10. 


п. 


12. 


13. 


14. 


15. 


(c) two (d) infinite 


. A solution of the equation 


an (1«*x)tan (1-х) = n/2is 
(a) x21 (b)x=-1 
(c)x=0 (d)x-m 


. If xi, x2, x4, x4 are roots of the equation 


x* — х? sin 2B + x? cos 20 – x cos B — sin B = 0. 


£ ы 
then >, їап 
Iz 


х; = 

(а) В (b) 1/2 - p 
ds Я ab 

-1NO * x) - NO —- x) 2 

T = Q, then x? = 

If tan “la т) «Ya M а, then x 
(a) cos 20 (b) sin 20 
(c) tan 20 (d) cot 2a 


Ix yxp, then 
2y \ 
tan 1 (3. etas! (Z + tan 

\ Ж, vr) \ 


(2౫ (b) ౫/2 
(c) 0 (d) None of these 


- = is the principal value of 


@ cos"! cos | (b) sin (s xd 


(c) sec [se E) (sn [ sin (2) 
\ X V 2 

The value of 

an '(1)+cos ! (- 1/2) + sin ! (- 1/2) 


is equal to 

(a) 1/4 (b) 51/12 

(c) 31/4 (d) 137/12 
2n 2n 


If X sin ' x; - ил then У х, is equal to 


= 1 


(b) 2n 
(d) None of these 


і= 1 
(а) п 
(6+ 1) 
The inequality sin : (sin 5) > x — 4x holds if 
(а) x 22— 49 – 2n 
(b) x 22-- N9 – 2x 
(c)xe (2 -N9 21,2 - N9 - 2л) 
(d) x » 2 N9 - 27 











16. 


17. 


18. 


19. 
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The sum of the infinite series 
cot ! 2+ cot ! 8 + cot ! 18 cot ! 32+... 
is equal to 
(а) л (b) л/2 
(с) ౫/4 (9) None of these 
sin {cot ! (tan соѕ | x)} is equal to 
(a) x (b) Nd -x^ 
(c) : (d) None of these 
The value of tan* (sec '2)* cot? (cosec ! 3) 
is 
(a) 13 (b) 15 
(c) 11 (d) None of these 
The equation sin 'y=2sin'a has a 


solution for 
(a) all real values of a 


(acl. E 
(c) - 1/0 <a < 1/N2 
(d)-1«a«1 
20. The number of real solutions of (x, y) where 
lyi-sinx,y-cos | (cos x), - 27 < x < 2n, is 
(а) 2 (b) 1 
(c)3 (d) 4 
21. The number of positive integral solutions of 
tan 'x+cot ! y = tan '3is 
(a) one 
(b) two 
(c) three 
(d) four 
22. The value of cos”! (cos 12) — sin! (sin 12) 
is 
(a) 0 (b) x 
(c) 81 — 24 (d) None of these 


.If-1«x < Othensin™ 


„ The smallest and the largest values of 





B 1-х) огија 
(lx) 


tan 
(a) 0, л 
(b) 0, 1/4 
(c) — 7/4, п/4 
(d) 1/4, 1/2 
Ix equals 


(1-7 x) 


(а) t — cos 
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x 


b) tan”! | ——— 
De re 
(c) ~ сог! [m 

x 
(d) cosec™ ! x 


25. The value of sin”! (sin 10) is 

(a) 10 (b) 10 Зл 

(c) 31 — 10 (d) None of these 
If a, b are positive quantities and if 


а = 2x2 y, = Vab, 


26 











+b 
а) = : = ! , by = Vab; and so on then 
NO: 
"^ cos | (a/b) 
уь = MESS 
^ cos! (a/b) 
(b, = Ma -b° 
"7 cos" (b/a) 
(d) None of these 
27. tan | үе + tan! | రా | 
сүу+х 1+ сәс, 
+ tan ! eal a il E 
| 1+сзс› ) C, | 
(a) tan”! (y/x) (b) tan”! s 


(c) – tan | (2 | (d) None of these 
28. The value of 
MULTIPLE CHOICE -lII 


29. 


Objective Mathematics 


sin ' Í Gin 1/3) are ome — cos ! 


| cos 7/6 XM x | 
| COS T, (+k — kx) | 


һе х <х < 2k,k> 0 jis 


ЛЕ. 2 
(а) tan ! SEXE IET X. takk 
x —2xk+k 
2 2 
(b) ai 28-0 
x —2xk-k 
_1( x +2xk—2k 
(c) tan Talia Tr 
2x —2xk+ 2k 
(d) None of these : 
> » 5 
The value of tan || cos ! |= A -7/2 | is 
UE > 2 | | 
Os o 
(c) 3 () > 
{5 zd 


. Sum infinite terms of the series 


cot! (1 + " + cot ! Ё + A 
4 4 
5 3^ 
+ cot! (+3 |+- is 
| 4 
(а) л/4 (b) tan”! 2 
(c) tan !3 (d) None of these 


Each question, in this part, has one or more than one correct answer(s). For each question, write the letters 


a, b, c, d corresponding to the correct answer(s). 


31. The x satisfying 
sin ! x+ sin! (1 -x)= cos- ! x are 





(a) 0 (b) 1/2 
(c) 1 (d) 2 
32. If 2 tan”! x + sin”! — is independent of x 
+x 
then 
(a) x e [1, + °°) (b) xe [- 1. 1] 
(с) хє (-—,-—1] (d) None of these 


33. 2 <1x1< 1 then which of the following are 
real ? 
(a) ѕіп ' x (b) tan "x 
(c) sec | х (d) cos !x 


< =] -1 
. sin x»cos x holds for 


35. 


(a) all valuesofx (Б) хє (0, 1౧/2) 
(Oxe(1/42,1)  (d)x=0-75 
б sin | (x? — 6x + 8-5) 2 m, if 


Inverse Circular Functions 


(a) x= 1 (b) х= 2 
(c)x=3 (d) x24 
36. Ifcor | Z EB ne N, then the maximum 
(aJ 46; 


value of n is 


(a) | 
(c)9 


(b) 5 
(d) None of these 


37. If (tan! x) + (сог! xy ы т, , then x equals 





8 
(a) 0 (b) -1 
(c) -2 (d) -3 
38. The value of y гап | (57 1S 
r=] 2r 
(a) n/2 (b) п/4 
(c) t (d) 27 
39. The number of the positive integral solutions 
of 
av x + cos” | = sin" '[ 2 | 
| yı + y | Vi0 
(a) 1 (b) 2 
(с) 3 (d) 4 


-l, 
Let f (x) = gos sn (x+1/3) then 


( 81 = „518 
GS 


j 


®/| 2 |+ NEAL 
л 


e + QU 
eT eee" 


41. Ifa < sin | x*cos х+ ап"! x € B, then 
(a) a=0 (b) B» 1/2 


40 


“д 


42. 


43, 


44. 


45. 
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(с) a= 7౫/4 (d)B-2x 
The greatest and least values of 
(sin | xy + (cos! xy are 
3 3 
tay ie ES 
8) 52 (b) 8 
Tr T 
Olr" 7 


-141a(atb-cc) -1A f b(a bc) 
tan N a 2тен + tan 
c ca 
టు CELAT] is 
ab 


(a) 1/4 (b) 1/2 

(с) п (а) 0 

If а, а), аз, .„а, is an A.P. with common 
difference d, then 














is equal to 
@-1)4 (2-1) 4 
(a) a, +a, 0 1 t aja 
nd а, — а 
©) 1+a,a, (@ а, + ау 


[fan 0+ tan 3 +6 |+ сап - 30. |=ktan 36, 
: [ WE j 


then the value 


of kis 
(а) 1 (b) 1/3 
(c) 3 (d) None of these 


Practice Test 


M.M : 20 


Time : 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. The principal value of 


сов | cos 2 + sin | [sin 27 Ji 
3 3 
(a)r (b) n/2 
(c) ౫/3 (d) 47/3 


2. 


[10 x 2 = 20} 








The sum of the infinite series е 
sin t| L|, in^! 211 аі УЗ 42 
42 46 412 


tae n-1^ 


—— |+ 


Yn (n +1) 


л z 
(a) 5 (b) 7 
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3. The 


4. a, Bandy are the 


(с) = 


5 (d) x 


solution of the equation 
sin [2 cos ! [cot (2 tan ! yj] = Oare 

(а) +1 

(b) 1+ V2 

(с) -1 + V2 

(d) None of these 

given by 
a=2tan | (v2 - 1), B=3sin ! (1/42) 


*sin | (- 1/2) and y = cos 1 (1/3) then 


angles 


(a)a>B (D B>¥ 
(c) y» a (d) none of these 

5. The number of distinct roots of the equation 
A sin? x + В cos? x - C2 0 no two of which 
differ by 2x is 
(a)3 (b) 4 
(అ infinite (d) 6 


6. If Isin" ! сов! sin 


-ltan > x] = 1, where [] 


denotes the greatest integer function, then 
x is given by the interval 

(a) [tan sin cos 1, tan sin cos sin 1] 

(b) (tan sin cos 1, tan sin cos sin 1) 

(c) [- 1, 1] 

(d) [sin cos tan 1, sin cos sin tan 1] 


7. Ifsin !xsin ! y «sin 12 = 3n/2 then 


the value of 
Record Your Score 


1. First attempt 


2. Second attempt 


8. 


10. 


Objective Mathematics 
100 100, „100 _ 3 a 
101 +e +2101 
(а) 0 (b) 1 
(c) 2 (9) 3 


If- గ్‌ <x< B , then the two curves y =cos x 


and y = sin 3x intersect at 


(a) ES | $ cos 3 | 


x 1 x x 

(b)| - 4° 45 and | -- 8, cos 8 
л 1 т 77 

(с) 2:45 апа gp — 008 р 


x 1 
(9) | - ave 
The solution of the 
(cot Ix? - 5 cot x + 6 ౫0 13 
(a) (cot 3, cot 2) 
(b) (- оо. cot 3) u (cot 2, оо) 
(c) (cot 2, оо) 
(d) None of these 
Indicate the relation which is true 


inequality 


(a)tan | tan ! x | = | x | 
(b) cot | cot ! x i = х 

(с) tan”! | tanx | = | х | 
(9) віп | sin 1х | = | х | 


Max. Marks 


aa 





3. Third attempt 


must be 100% 


Answers 
Multiple Choice -I 
1. (d) 2. (c) 3. (b) 4. (b) 5. (c) 6. (a) 
7. (c) 8. (c) 9. (b) 10. (b) 1M. (b) 12. (b) 
13. (c) 14. (b) 15. (c) 16. (c) 17. (a) 18. (c) 
19. (c) 20. (c) 21. (b) 22. (c) 23. (b) 24. (b) 
25. (c) 26. (b) 27. (b) 28. (c) 29. (a) 30. (b) 


Inverse Circular Functions 


Multiple Choice -ll 


31. (a), (b) 32. (a) 

37. (b) 38. (b) 

43. (c), (d) 44. (b) 
Practice Test 

1. (a) 2. (c) 

7. (c) 8. (a) 


33. (а), (b), (d) 34. (c), (d) 35. (b), (d) 
39. (b) 40. (b), (c) 41. (a), (d) 
45. (c) 

3. (a), (c) 4. (b), (c) 5. (d) 


9. (b) 10. (a), (b), (d) 


36. (b) 
42. (a), (c) 


6. (a) 
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PROPERTIES OF TRIANGLE 





§ 30.1 

Some important formulae relating the sides a, b, cand angles A, B, C of a triangle are : 
1. Area of the AABC: 

The area of A ABC (denoted by A or S) may be expressed in many ways as follows : 


Я 1 * 1 К 1 ; 
(i) A = 2 bcsin A = 2 casin B = 2 ab sin С. 





(ii) A = Ns(s-a)(s-b)(s-o),s = arbre 
(ША = a sin BsinC _ 6? sinCsinA сіп Asin B 
251౧4 29805 2sinC 
2. Sine Rule 
In any А ABC, 
a b с 





3. Cosine Rule : 
In any A АВС, 





4. Projection Rule 


In any A ABC, 
a = bcos С + ccos B, = ccos А + acos C, c = acos B + bcos А. 


5. Tangent Rule (Nepier's Analogy) : In any A ABC, 





tan (=== |= 0-с oot A/2, tan 
\ } b+c 


(А-В\_ a-b 
| 2 | atb 


(కార |= T cot 8/2, 


tan cot C/2 


6. Trigonometrical Ratios of the Half-Angles of A ABC 


а 
(i) ^ sinA/2- NS-56-89 ‚ sin B/2 = yeaa | 


sin С/2 = a|s- а) (మాది 
ab 


జ а 5(5- а) Ё. Is(s=b) 
(ii) cos A/2 = V Te 665 5/2 = N "o 


_ —MUÁÀ 
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cos C/2 = {559 
ab 


(ii) tan Ava = VEO чы poe АҢ8В=б)(в—а) 





s-a) ' Y  s(s- b) 
tan.C/2:2N.8—8) 6—9) 
505 - C) 


§ 30.2 


The lengths of the radii of the circumcircle, the inscribed circle, and the escribed circles opposite to 
A, B, C will be denoted respectively by А, г, т, ro, їз. 


1. Formulae for Circum-radius Р 








: a b C 

Oat sinA sinB sinc 
; арс 

(iy R= TE. 


2. Formulae for In-radius r 


; A 

r=" 

(ii) r = (s— a) tan A/2 = (s— b) tan 8/2 = ($ – с) tan C/2 

(iit) p = asin B/2sin C/2  bsin C/2sin A/2 _ csin A/2 sin B/2 
cos 4/2 cos B/2 cos C/2 

(iv) r = 4 R sin A/2 sin B/2 sin C/2 


3 Formulae for Ex-radii гу, ra, гз 








(0n = а R= А з = A 
s-a' s-b' 5-с 
(ii) ri. = stan A/2, 2 = stan В/2, rs = stanC/2 
(il) лє acos B/2 cos C/2 "T b cos C/2 cos A/2 
cos A/2 3 cos B/2 
_ ссоѕ 4/2 cos В/2 
హ్‌ cos C/2 
(iv) л = 4R sin A/2 cos B/2 cos C/2, m = 4R cos A/2 sin B/2 cos 0/2, А 
r3 = 4 Н со А/2 cos B/2 sin С/2. 


4. Orthocentre and Pedal triangle of any Triangle 


Let ABC be any triangle and let the  perpendiculars 
AD, BE and CF from vertices A, B and C on opposite BC, CA and AB 
respectively, meet at P. then P is the orthocentre of the A АВС. (Fig. 
30. 1) the triangle DEF, which is formed by joining the feet of these 
perpendiculars, is called the pedal triangle of AABC. 


5. The distances of the orthocentre from the Vertices and the 
Sides 





Fig. 30.1 
(i) PA = 2Rcos A, РВ = 2А соѕ В, РС = 2Rcos C z 
(i) PD = 2R cos Всо C, PE = 2R cos Ccos A, PF. = 2R cos Acos В. 


256 Objective Mathematics 


6. Sides and Angles of the Pedal Triangle 


(i) EF = acos A, DF = bcos В, DE = ссоѕ С 
(ii) Z EDF = 180°-2A, Z DEF = 180°-2B, Z EFD = 180' - 2C 


7. Length of the Medians 
If AD, BE and CF are the medians of the triangle ABC then 


AD = = Vou? +202 а) 
BE = ; Yd «2a - bô 
CF = > V(2a? + 26? Ф) 


8. Distance between the Circumcentre and the Orthocentre 


If Ois the circumcentre and P is the orthocentre then 
OP = В +(1— 8 cos A cos Всоѕ C) 


9. Distance between the Circumcentre and the 1౧౦6౧76 


If O is the circumcentre and / is the Incentre then 


OI = R N(1-8sin A/2sin B/2sin C/2) = Y (R^—2Rr) 
10. Ptolemy's Theorem 


In a cyclic quadrilateral ABCD. 
АС. BD = AB. 00+ ВС. AD. 


11. Area of the Quadrilateral 


A“ = (s- а) (S- b) (5 – с) (s- d) - abedcosa 

Corollary |: If d = 0, then the quadrilateral becomes a triangle. 

Corollary 11 : The quadrilateral , whose sides are given, has 
therefore the greatest area when it can be inscribed in a circle. 





12. Regular Polygon 


Let A1, A2, ... An be a regular polygon of n sides each of length a. Fig. 30.2. 
(i) Inscribed circle of a regular polygon of n sides : 


Lee 


Ai 
Fig. 30.3. 
Area = nf tan n/n 


Radius r = - cot n/n 
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(ii) Circumscribed circle of a regular polygon of n sides : 


dx 


Area = us sin 


* л 
Radius = R = = 00560 Я 


2 


13. Some More Relations Regarding a Triangle : 


(i) acos A+ bcos B+ ccos С = 4R sin A sin Bsin C. 


(ii) acotA+ bcotB+ccotC = 2 (А+ 2 
(iil) n+ ro - r5 = 4R+r 


(iv) iro + ол + аА = 52 


MULTIPLE CHOICE -1 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. 


In a trinagle 

ABC, (a+ b+c)(b+c—a)=k bc if 
(a) k«0 (b) k»56 
(c))0«k«4 (d)k»4 


If À be the perimeter of the A ABC then 
b cos? E * c cos? 5 is equal to 


(a) А (b) 2А 
(c) 4/2 (d) None of these 
. If the area of a triangle ABC is given by 
А=а?- (b- cy. then tan A72 is equal to 
(a) -1 (b) 0 
(c) 1/4 (d) 1/2 
. The perimeter of a triangle ABC is 6 times 


the arithmetic mean of the sines of its angles. 
If the side a is 1 then ZA is 


(a) 30° (b) 60° 
(c) 90° (d) 120° 
. а? cos (В-С)+Ь? cos (C-A)* c cos (A – B) = 
(a) 3abc (b) 3 (a b4 c) 
(c) abe (а+Ь+с) (d)O 
‚ {©95А = cos B... cos C ca the side a =2, 
a b c 
then area of triangle is 
(a) 1 (b) 2 
(c) 372 (d) Уз 


. If in а ДАВС, cos A + 2 cos В + cos C 22, 


then a, b, c are in 
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Fig. 30.4. 


(a) A.P. (b) G.P. 
(c) H.P. (d) None of these 

8. In a triangle ABC, Z B2 5/3 and / с= 1/4 
let D divide BC internally in the ratio 1 : 3. 


sin (2 BAD) 
Then sin (Z CAD) equals 
1 1 
(9 dg e 
1 2 
(0T (d) \х 


9. If D is the mid point of side BC of a triangle 
ABC and AD is perpendicular to AC, then 


(a) За2= 62-32 (b) 32 =a- с 
(с) 2=а2-02 (datb =50? 
10. If f, g, h are the internal bisectors of a AABC 


ос ра атов + ов = 
f^ 2 2 h 
л లే 3 Ж. 1 
каль с v DER с 
(c) — Lm ue 1 (d) none of these 
11. If a, с, d ж the sides of a ашап aie and 
త =f AF) where f(x) = ——. then 
"t 
a +b? +07 
(a) > р (3) (b) <g (3) 
(c) > g (2) (d) < g (4) 
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12. 


13. 


14. 


15. 


16. 


17. 


18 


19. 


If in а ААВС, ѕіп A «sin? В+ sin 
C =3 sin A. sin В. sin C, then the value of the 
determinant 


a b c 
b c aj|is 
c a b 
(a) 0 
(b) (a+b - с)? 
(c) (a + b + c) (ab + bc + ca) 
(d) None of these 
In a ДАВС, if r2 rj&rj- ry and ZA» 


then the range of Zis equal to 
a 


(s) eie 
olg] (d) (3, =) 


If the bisector of angle A of triangle ABC 

makes an angle Ө with BC. then sin Ө= 

B-C .(B-C 
2 | (b) sin | 2 | 


©за[в-7| ()sin(c-5 ) 








(a) о 


With usual notations, if in a triangle ABC, 
btc cta a+b 


11 12 7 13 


then cosA:cos В: cos C= 

(а) 7: 19: 25 (b) 19:7: 25 

(с) 12:14:20 (d) 19:25:20 

If b + c = За, then the value of cot 2 cot S = 
(a)l (b) 2 

(с) УЗ (d) N2 

If in a triangle ABC, 


cos А cos B + sin A sin B sin C= 1, then the 
sides are proportional to 


(а) 1:1: V2 (b)1:V¥2:1 

(c) № 1:1 (d) None of these 

In an equilateral triangle, R : ғ: r2 is equal to 
(a)1:1:1 (6) 1:2:3 

(с) 2:1:3 (9) 3:2:4 


If in a А АВС, а ++ с? = 8R?, where R= 
circumradius, then the triangle is 
(a) equilateral 


20. 


21. 


22, 


23. 


25. 


Objective Mathematics 


(b) isosceles 

(c) right angled 

(d) None of these 

Let Ag A; А Аз А А5 be a regular hexagon 
inscribed in a circle of unit radius. The 
product of the length of the line segments 
Ag Ay, Ag A2 and Ag Ag is 


(a) 3/4 (6) 3 V3 
з (38 


If in a ДАВС, rir; t ror rrj = (where 
is the 


r, rjr, are the ex-radii and 2s 
perimeter) 

(а) з? (0) 2s” 

(c) 33? (d) 4s? 


In a A ABC, the value of 
acosA+bcos Bt ccosC _ 


a+b+c 
R R 
(7 oz 
r 2r 
(c) R (d) R 


In a A ABC, the sides a, b, c are the roots of 


the equation х? — 11x? + 38x — 40 =0. Then 


6054 cosB |cosC. 
wd р ఆయు 5 UU to 


a b 
(а) 1 (b) 3/4 
(c) 9/16 (d) None of these 


. If the base angles of a triangle are 22 and 


H27, then height of the triangle is equal to 


(a) half the base (b) the base 

(c) twice the base (d) four times the base 
In a triangle АВС, a= 4, b=3, ZA = 60°. 
Then c is the root of the equation 

(а) 2-3с-7=0 (Б) с2+3с+7=0 

(с) 2-3с+7=0 (0) с2+3с-7=0 


. The area of the circle and the area of a 


regular polygon inscribed the circle of n sides 
and of perimeter equal to that of the circle are 


in the ratio of 
(д 
(b) cos | А | : 


(a) tan |: 
n 
(@eot( F |: 
n 


(c) sin 7 | 


aja sla 
ala sla 
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27. 


эя 


29. 


30. 


1 


32. 


33. 


34. 


The ex-radii of a triangle г, rj, ౧ are in H.P., 
then the sides a, b, c are 


(a) in H .P. (b) in A.P. 
(c) in G.P. (d) None of these 
; зіп A+sinA+1 . 
*. In any triangle ABC, 2 MEAM i 
always greater than 
(a) 9 (b) 3 
(c) 27 (d) None of these 


If twice the square of the diameter of a circle 
is equal to half the sum of the squares of the 
sides of inscribed triangle ABC, then 


sin? A + sin? B + sin? C is equal to 


(a) 1 (b) 2 

(с) 4 (d) 8 

If in a triangle ABC, 

25084: epu M) cosC ла Vbi then the 
c bc са 

value of the angle A is 

(a) х/3 (b) 1/4 

(с) 0/2 (d) ౫/65 


: : గ్‌ г 
If in a triangle | 1 ae | 1 T l2 then the 
\ 2 / 3 / 


triangle is 

(a) right angled (b) isosceles 

(d) equilateral (d) None of these 
Angles A, B and С of a triangle ABC are in 


b N3 
A.P. If с=з then angle A is 


(a) 1/6 (b) n/4 
(c) 51/12 (d) 7/2 
In any A ABC, the distance of the orthocentre 


from the vertices A, B, C are in the ratio 
(a) sin A: sin B:sin C 

(b) cos A : cos В: cos C 

(c) tan A : tan B : tan C 

(d) None of these 

In a AABC,I is the incentre. The ratio 
IA : IB: IC is equal to 

(а) cosec 4/2 : cosec B/2 : cosec C/2 
(b) sin A/2 : sin B/2 : sin C/2 

(c) sec A72 : sec B/2 : sec C/2 

(d) None of these 


35. 


37. 


38. 


39. 


41 


42. 
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If in a triangle, R and r are the circumradius 
and inradius respectively then the Hormonic 
mean of the exradii of the triangle is 


(a) 3r (b) 2R 
(c)R+r (d) None of these 
. Ina A ABC, a= 2b and |A—Bt=n/3. Then 
the Z Cis 
(а) 1/4 (b) x/3 
(c) ౫/6 (d) None of these 


In a AABC, tanA tan B tan C=9. For such 
triangles, if 

tan? A + tan? В + tan? C =À then 
(a) 9: {3 «X1«27 (b) X327 
(с) À < 9. 33. (49౫427 
The two adjacent sides of 2 cyclic 
quadrilateral are 2 and 5 and the angle 
between them is 60°. If the area of the 
quadrilateral is 4 ҮЗ, then the remaining two 
sides are 


(a) 2,3 (b) 1,2 
(с) 3,4 (9) 2, 2 
If ina A ABC, а? cos? A = b? + с? then 
T л T 
(ఇగ <4 (b 4 «A«5 
к aT 
(047? (4-7, 


. Ina A АВС, the tangent of half the difference 


of two angles is one third the tangent of half 
the sum of the two angles. The ratio of the 
sides opposite the angles are 
(а) 2:3 (b)1:3 
(c)2:1 (d)3:4 
If pi, P2, рз are altitudes of a triangle ABC 
from the vertices A, B, C and A, the area of 
the triangle, then p; ! + p; F ру ` is equal to 
5-а 5—6 
(a) > ө” 
$—c 4 
Cre (9 1 
If the median of AABC through A is 
perpendicular to AB, then 
(a) tan A + tan B 20 
(b)2tan A + tan B=0 
(c) їапА + 2tan B = 0 
(а) None of these 








260 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


‚ш a triangle ABC, cos A + cos В + cos 
С = 3/2, then the triangle is 
(a) isosceles (b) right angled 
(c) equilateral (d) None of these 


. If A1A2A5 ... A, be a regular polygon of n 








А 1 1 1 

d d EE 
sides an Ado AA. +A, , then 
(a) n2 5 (b) n2 6 
(c)n=7 (d) None of these 


If p is the product of the sines of angles of a 
triangle, and q the product of their cosines, the 
tangents of the angle are roots of the equation 
(a) qx -px +(1+4)х-р=0 

(b) px - gx’ +(1+p)x-q=0 

(c) (1 +q)x -px + qx-q 20 

(d) None of these 

Ina AABC, tan A/2 = 5/6 

and tan C/2 = 2/5 then 

(a) a, c, b are in A.P. 

(b) a, b, c are in A.P. 

(c) b, a, c are in A.P. 

(d) a, b, c are in G.P. 

In a triangle, the line joining the 
circumcentre to the-incentre is parallel to BC, 
then cos B + cos C= 

(a) 3/2 (b) 1 

(c) 3/4 (d) 1/2 

If the angles of a triangle are in the ratio 1:2 
: 3, the corresponding sides are in the ratio 


(a)2:3:1 (b) 3 :2:1 
(02:N3 :1 (d) 1: N3 :2 

Ina AABC, a cot Á + b cot B + c cot C = 
(a)r+R (b) r-R 

(c) 2 (r - А) (d) 2 (r — R) 


In a triangle, the lengths of the two larger 
sides are 10 and 9. If the angles are in A.P., 
then the length of the third side can be 

(a) 5+ 6 (b) 3 үз 

(с) 5 (d) N5 +6 

In a triangle, a b c = cat+ab v3. 
Then the triangle is 

(a) equilateral 

(b) right angled and isosceles 


(c) right angled with A = 90°, В = 60°, C = 30° 


(d) None of the above 


52. 


53 


54. 


55. 


56. 


57. 


58. 


Objective Mathematics 


Three equal circles each of radius r touch one 
another. The radius of the circle touching all 
the three given circles internally is 


(а) (2 + N3) ғ о) 3) у 
(2-13) 45 
Ө, (d (2-3) ғ 


In a triangle ABC; АР, BE and CF are the 
altitudes and R is the circum radius, then the 
radius of the circle DEF is 

(а) 2R (b)R 

(c) R/2 (d) None of these 

A right angled trapezium is circumscribed 
about a circle. The radius of the circle. If the 
lengths of the bases (i.e., parallel sides) are 
equal to a and b is 








(a)at+b (b) న్‌ 
(0) att («ilg bi 


If a, b, c,d are the sides of a quadrilateral, 


as a+b +c. 
then the minimum value of натен 15 


(a) 1 (b) 1/2 
(c) 1/3 (d) 1/4 
If r,;,72,73 are the radii of the escribed 


circles of a triangle ABC and if r is the radius 


of its incircle, then 
Tj 05 74 — r (rr + гуз + గగ) is equal to 
(a) 0 (b) 1 
(c)2 (d) 3 
sin A sin C a с 
—— = — + — then 


Ifin A ABC, — + P bc Am 


the trangle is 
(a) right angled (b) isosceles 
(c) equilateral (d) None of these 
A triangle ABC exists such that 
(а) (b+c+a)(b+c-a) = Sbc 
(b) the sides are of length V19, N38, V116 
Bag e-d d-b 
క Ыы et 2 

т p E 
|= Gin B+ sin C) cos | BIC 





(c) =0 


(d) cos | 








2 2 
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59. The ratio of the areas of two regular octagons 
which аге respectively inscribed and 
circumscribed to a circle of radius r is 


60. In a triangle ABC right angled at B, the 
inradius is 
(а) AB+ 86-46 


mot అల DARE 
(c) cos? = (d) tan? = (c) 
ర్‌ 8 (d) None oF these 


MULTIPLE CHOICE - 11 


Each question, in this part has one or more than one correct answer (s). For each question, write the 
letter(s) a, b, c, d corresponding to the correct answer (s). 
(a) tan A = a/b 


61. If ina triangle ABC, ZB = 60 then (b) tan B = b/a 


(a) (a — by = с -ab 


4 


(c) cos C2 0 (d) tan Á + tan B = — 


(b) (b -- c) 2 d -bc 
(c) (c -- ay =b -ac 
(d) a^ bà cà = 20? + ac 

62. Given an isosceles triangle with equal sides 
of length b, base angle о < 7/4. ғ the radii 
and О, / the centres of the circumcircle and 
incircle, respectively. Then 


C 
ab 
(e) sin? A + sin? B+ sin? C=2 


. There exists a triangle ABC satisfying 


(a) tan Á + tan В + tan С= 0 
_ sin B _ sin С 


(c) (a+ by = + ab and V2 (sin A + cos А) = Үз 








(a) R=~ b cosec a (6) sin + sin తి = "9 +1 cos A cos B2. 
(b) A= 2b’ sin 2a =sin A sin B 
(c) roost bsin 20 - 67. Ina AABC, (256 )- ae 
2 (1 + cos а) (а +с – ас) 
bcos (30/2) Then 
(ల 2 sin @ cos (0/2) (а) В=т/3 
63. In AABC, A = 15°. b = 10N2 cm ће (b) B=C 
value of ‘a’ for which these will be a unique (с) A, В, Care in А.Р. 
triangle meeting these requirement is (d)B+C=A 
(a) 10 V2 cm (b) 15 cm 68. If in A ABC, 
(c) 5 (3 + l)em (d)5 (М3 -. 1) ст acosA+bcosB+ccosC а+Ь+с 
asin B+b зїп С+с іп А 9R 


64. If AABC; а= S b-4 А = ZB for 


the value of angle C 
(a) can not be evaluated 


then the triangle ABC is 
(a) isosceles (b) equilateral 
(c) right angled (6) None of these 


(b tag" Se a Fa 69. In a triangle ABC. AD is the altitude from A. 
\ 40 | 40 | ; 2 abc 
Pf Y Given b > c. ZC = 23 and AD = ——— 
(d) 2 tan lis = (e) None of these Ва с 
then ZB = 
65. If tan A, tan В are the roots of the quadratic (a) 53° (b) 113° 
арх? -c x+ab= 0, where а, о. с are the (c) 87° (d) None of these 


sides of a triangle, then 
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70. 


71. 


72. 


73. 


74. 


75. 


76. 


77. 


If a, b and c are the sides of a triangle such 
that b.c = А, then the relation is a, 
À and A is .......... k 

(a) С> 2А sin С/2 (b)b>2A sin 4/2 

(с) а> 2),51п A/2 (d) None of these 

In a A ABC, tan C< 0. Then 

(a) tan Á tan B < 1 

(b) tan A tan В > 1 

(c) tanA+tanB+tanC<0 

(d) tan A + tan B+tanC>0 

If the sines of the angles A and B of a triangle 
ABC satisfy the equation 
с? с (a+ b) x + ab = 0, then the triangle 
(a) is acute-angled 

(b) is right-angled 

(c) is obtuse-angled 

(d) satisfies sin A + cos A = (a + b)/c 

In a AABC tanA and tanB satisfy the 
inequation УЗ x? - 4x + V3 < 0 then 

(aa +b cab» с? (b)a +b -ab< e 

(c) ab» (d) None of these 

If A, B, C are angles of a triangle such that 
the angle A is obtuse, then tan B tan C « 

(a) 0 (b) 1 

(с) 2 (9 3 

If the ѕіпеѕ of the angles of a triangle аге іп 
the ratios 3 : 5 : 7 their cotangent are in the 
ratio 


(a)2:3:7 (b) 33:65:- 15 
(c)65:33:-15  (d)Noneofthese 
For a triangle ABC, which of the following is 
true ? 
ME Dacos C 

a b € 








cosÁ со5В cosC a ETETA 
(b) ERAN CUMOEE gus уре 
ze sinA sinB , sin Саша 
wy a b Gs OR 
(d) ance меер де 
а b с 
Let /(х+у)=/(х)./ (y) for all x and y and 


f (1) = 2. If in a triangle ABC, 
a-f(3,b-f(1) - (3), c=f(2) + f), then 2A.- 
(а) C (b) 2C 

(c) 3C (d) 4C 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85, 


Objective Mathematics 


If sides of a triangle ABC are in A.P. and a is 
the pss side, then cos A equals 

3:2 4c — 3b 
@ 22—22 Ta 


(С) = x m (d) None of these 


If the nat of a triangle are in the ratio 2 : 3 
: 7, then the sides opposite these angles are in 
the ratio 


(а) 2 :2:3 +1 (b) 2: V2: V3 +1 


iuum 89: ге 
In a AABC, b? + c? = 1999a’, then 
cotB+cotC — 
cotA —— 
1 
(2) боо (b) pS 
(с) 999 (d) 1999 
There exists a triangle ABCsatisfying the 


conditions 

(a) b sin A =a, А < 7/2 

(b) b sin A >a, ÁA > 7/2 

(c) b sin A >a, A«n/2 

(d) b sin A <a, A < 7/2, b>a 

If cos (0 — œ), cos Ө, cos (0 + о) are in H.P., 
then cos Ө sec 0/2 is equal to 


(a) -1 (b) - V2 
(c) V2 (d)2 
If sin В is the G.M. between sin 6 and cos a, 


then cos 2p is equal to 


(2s |а) (b) 2 cos? Toa) 


\ 


T А T 
ra| (d2sim|c4a 
+ 


4 
If l is the median from the vertex A to the 
side BC of a AABC, then 

(a) 4? = 2)? + 2c - à 

(b) AP = గో + с + 2bc cos A 

(c) 4P = а Abc cos А 

(d) 42 = (25 — a)’ — 4bc sin’ A/2 

If ina A ABC, r ౨:2 = 373, then 

(а) a/b = 4/5 

(b) a/b = 5/4 

(с) а/с = 3/5 

(d) a/c = 5/3 


(c) 2 cos. 
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86. 


In a ДАВС, 2 cos A = < and 27" P is а 


solution of equation х? 9+8=0, then 
AABC is 
(a) equilateral 


sin B 
i 


(b) isosceles 
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89. If in an obtuse-angled triangle the obtuse 


angle is 37/4 and the other two angles are 
equal to two values of Ө satisfying 


a tan Ө+ b sec Ө =c, when lb 1 N(a^ 4 c^), 


then à — c? is equal to 


(c) scalene (d) right-angled (a) ac (b) 2ac 
87. If BLA z а=) , then a’, లో, c? are in (c) a/c (9) None of these 
sinC sin (B-C) 90. In a AABC,A-:n/3andb:c=2:3. If 
(a) A.P. (b) G.P. V3 
(c) H.P. (d) None of these tan Ө = к 0 < 0 =: 74/2, then 
88. In a AABC,A:B:C=3:5:4. Then (a) B=60° +0 (b) C=60°+0 
a+b+c V2 is equal to (с) B260' - Ө (d) C=60° -6 
(a) 2b (b) 2c 
(c) 3b (d) 3a 
Practice Test 
M.M. : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 - 20] 
1. If A, Ai, Ag, Аз are the areas of incircle and inradius 
the ex-circles of а triangle, then (с) R^ > abc 
1 1 Ды a+b+c 
JA, * VA, "NA. (d) ДАВС is right angled if r + 2R = s where s 
2 1 is semi perimeter 
(a) VA (b VA (e) None of these 
(9 51. (a) 5- 
© ONA VA 5. Ina triangle ifr, > rg > r4, then 
2. In any A АВС (ada >b>ec (Da«bc«c 
(sin?A+sinA+1). (Qu»b&b«c(Qacb&b»c 
П \ న్‌ is always greater 6. If there are only two linear functions 
Кап | f and g which map [1, 2]-on [4, 6] and in a 
(a)9 (b) 3 AABC, Cc =f(D +g (1) and a is the 
(c) 27 (d) None of these maximum value of r, where r is the 
3. If A is the area and 2s the sum of three distance of a variable point on the curve 


sides of a triangle, then 


2 2 
Š JE 
(a)A < 343 (ba < 2 
m. 
(OA > ҮЗ: (4) None of these 
. In AABC, which of the following 


statements are true 

(a) maximum value of sin 2À + sin 2B + sin 2C 
is same as the maximum value of 
sin Á + sin B + sin C 

(b) А > 2r where R is circumradius and r is 


x. у? — ху = 10 from the origin, then 


sin Á : sin C is 


(3)1:2 (b) 2:1 
(с) 1:1 (d) None of these 
sinA sin (А – B) 


7. Ina triangle aro зїп (В - C) 


(a) cot A, cot B, cot C in A.P. 
(b) sin 2A, sin 2B, sin 2C in A.P. 
(c) cos 2A, cos 2B, cos 2C in А.Р. 
(d) a sin A, b sin B, c sin C in A.P. 
8. If in a AABC sinC «cos C + sin (2B + C) 
- cos (2B + С) = 2N2 , then AABC is 
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(a) equilateral 


(c) right angled 


(b) isosceles 

(d) obtuse angled 

9. The radius of the circle passing through the 
centre of incircle cf AABC and through the 


end points of BC is given by 


(а) (6/2) cos А 


(с) (a/2) sinA 


Multiple choice-l 


(b) (6/2) sec A/2 


(d) a sec A/2 


Record Your Score 


1. First attempt 


3. Third attempt 


Objective Mathematics 


10. Ina triangle ABC, Va + Vb - Nc is 
(a) always positive 
(b) always negative 
(c) positive only when c is smallest 
(d) None of these 


must be 100% 





1. (c) 2. (c) 
7. (a) 8. (a) 
13. (a) 14. (a) 
19. (c) 20. (c) 
25. (a) 26. (a) 
31. (a) 32. (c) 
37. (b) 38. (a) 
43. (c) 44. (c) 
49. (c) 50. (a) 
55. (c) 56. (a) 
Multiple Choice—Il 
61. (c), (d) 62. (a). (c), (d) 
66. (c), (d) 67. (a). (c) 
72. (b), (d) 73. (a), (b) 
78. (b) 79. (a), (c), (d) 
84. (a), (b), (c), (d) 
89. (b) 90. (b) 
Practice Test 
1. (b) 2. (c) 


6. (c) 


Max. Marks 
2. Second attempt 
Answers 

3. (c) 4. (a) 

9. (b) 10. (c) 
15. (a) 16. (b) 
21. (a) 22. (c) 
27. (b) 28. (a) 
33. (b) 34. (a) 
39. (c) 40. (c) 
45. (a) 46. (a) 
51. (c) 52. (b) 
57. (a) 58. (d) 
63. (a), (d) 64. (b), (d) 
68. (b) 69. (b) 
74. (b) 75. (c) 
80. (a) 81. (a,) (d) 
85. (b), (d) 86. (a) 

3. (a) 

8. (b), (c) 9. (b) 


7. (a), (c), (d) 


5. (a) 
11. (b) 
17. (a) 
23. (c) 
29. (c) 
35. (a) 
41. (c) 
47. (b) 
53. (c) 
59. (c) 


6. (d) 
12. (a) 
18. (c) 
24. (a) 
30. (c) 
36. (b) 
42. (c) 
48. (d) 
54. (b) 
60. (c) 


65. (a), (b), (c), (d), (e) 


70. (c) 
76. (b), (c) 
82. (b), (c) 
87. (a) 


4. (a), (b), (с), (d) 


10. (a) 


71. (a), (c) 
77. (a) 
83. (a), (c) 
88. (c) 


5. (a) 


HEIGHTS AND DISTANCES 





8 31.1. If O be the observer's eye and OX be the horizontal line through О. If the object P is at a higher 
level than O , then angle POX = 6 is called the angle of elevation. 


If the object P is at a lower than О, then angle POX is called the angle of depression. 


P Horizontal line 


M 
aS 


Бур o NL 


Horizontal line 





Fig. 31.1. 


§ 31.2. Properties of Circle 






(i) ^ Angles of the same segment of a circle are equal 
ie. < APB = Z AQB = 2 ARB 
(ii) Angles of alternate segment of a circle are equal 
(iii) If the line joining two points A and B subtend the greatest 
angle а at a point P then the circle, will touch the straight 
line, at the point P. 





Fig. 31.4. Fig. 31.5. 
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(iv) The angle subtended by any chord on centre is twice the angle subtended by the same chord on 
any point on the circumference of the circle. 


Р 





Fig. 31.6. 
A 
§ 31.3. The following results will be also useful in solving 
problems of Heights and Distances 
(i) Appollonius Theorem : 
If in a triangle ABC, AD is median, 
then B T C 
АВ? + AC? = 2 (AD? + BD?) — 
(ii) m-n Theorem : Won 
If BD: DC = m: nthen A 
(m+n)cot® = mcota - ncotf లా 
or (m+n) cot8 = ncot B - m cot C. 
(iii) Angle Bisector : 
If AD is the angle bisector of Z BAC 
BD AB Ba sen c 
ОС AC s 
Fig. 31.8. 
„© А 
| P УИ LIN 
(iv) The exterior angle is equal to sum of interior opposite 
angles. 
(v) Always remember that if a line is perpendicular to a plane, 
then its perpendicular to every line in that plane. 
B C 
Remember : m Fig. 31.9. 
V2 = 1412, v3 = 173, А = 07, =. 1-15, See 0.87, n = 3-14, 
“© v3 2 
5 = 157, 2 = 1, л? = 9.87. e = 2718, 1 = 0.3183, [0106 = 0-4343, 
loger = 0.4972 ; loge 10 = 2:303 ; loge x = 2:303 10010 x. 
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MULTIPLE CHOICE -1 
Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 


answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. An isosceles triangle of wood is placed in a the angle of elevation is 30°, the height of the 


vertical plane, vertex upwards and faces the 
sun. If 2a be the base of the triangle, A its 
height and 30° the altitude of the sun, then 
the tangent of the angle at the apex of the 
shadow is 











2ah V3 2аһ ҮЗ. 
as oS 
3h —a ЗА + а 
(с) గ з, (6) None of these 
—a 


. As seen from 4, due west of a hill HL itself 
leaning east. the angle of elevation of top H 
of the hill is 60°; and after walking a distance 
of one kilometer along an incline of 30° to a 
point B, it was seen that the hill LH was 
printed at right angles to AB. The height LH 
of the hill is 


1 = 
(а) = km (b) ҮЗ km 
(023 km (d) = peat 


. A tower subtends angles 0,20 and 30 at 3 
points A,B,C respectively, lying on a 
horizontal line through the foot of the tower 
then the ratio AB/BC equals to 





sin 30 sin Ө 
ОЛЕ (b) sir 30 
cos 30 tan Ө 
(c) cos Ө (9) tan 30 


. ABC is а triangular park with 
AB = AC = 100 metres. A clock tower is 
situated at the mid point of BC. The angles of 
elevation of the top of the tower at A and B 
are cot | 3.2 and cosec | 2.6 respectively. 
The height of the tower is 

(a) 16 mt (b) 25 mt 

(c) 50 mt (d) None of these 

. From a station 4 due west of a tower the 
angle of elevation of the top of the tower is 
seen to be 45*. From a station B, 10 metres 
from A and in the direction 45° south of east 


toweris ——— 
(a) 5 V2 (V5 + 1) metres 
(b) ae metres 


(c) 538 4) metres 


(d) None of these 


. A tree is broken by wind, its upper part 


touches the ground at a point 10 metres from 
the foot of the tree and makes an angle of 45* 
with the ground. The entire length of the tree 
is 

(a) 15 metres 

(b) 20 metres 

(c) 10 (1+ 42) metres 


/ [3 ^ 
(d) 10! 1+ 32, metres 
| 2 





. A person towards a house observes that a 


flagstaff on the top subtends the greatest 
angle Ө when he is at a distance d from the 
house. The length of the flagstaff is 


(a) 5 d tan (b) d cot 0 
(c) 2d tan 0 (d) None of these 


. A tower and a flag staff on its top subtend 


equal angles at the observer's eye. if the 
heights of flagstaff, tower and the eye of the 
observer are respectively a, b and h. then the 
distance of the observer's eye from the base 
of the tower is 


боа |а+Ь—2А 





ath 

(by b [22-21 
{ a--h\ 
сш (a+b); 


(d) None of these 


. The angle of clevation of the top of a tower 


from a point A due south of it, is tan` ! 6 and 
that from В duc cast of it, is tan ^ ' 7-5. If і 
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10. 


11. 


the height of the tower, then AB = AA, 
where А = 

(a) 21/700 (b) 42/1300 

(c) 41/900 (d) None of these 

A ladder rests against a wall at an angle o to 
the horizontal. If foot is pulled away through 
a distance a, so that it slides a distance b 
down the wall, finally making an angle B 
with the horizontal. Then 


tan (SSF) 


(а) b/a 

(c)a—-b 
Two rays are drawn through a point A at an 
angle of 30°. A point B is taken on one of 


MULTIPLE CHOICE -II 


Each question, in this part, has one or more than one correct answer(s). For each question, write the 
letters(s) a, b, c, d corresponding to the correct answer(s) : 


13. 


14. 


15. 


A person standing at the foot of a tower 
walks a distance 3a away from the tower and 
observes that the angle of elevation of the top 
of the tower is œ . He then walks a distance 
4a perpendicular to the previous direction 
and observes the angle of elevation to be В. 
The height of the tower is 

(a) За tan о (b) 5a tan B 

(c) 4a tan B (d) 7a tan B 

A tower subtends an angle of 30° at a point 
on the same level as the foot of the tower. At 
a second point, h meter above the first, the 
depression of the foot of the tower is 60°, 
horizontal distance of the tower from the 
point is 


(a) h cot 60° (b) i h cot 30° 


(c) i h cot 60* (d) h cot 30° 


The upper (3/4)th portion of a vertical pole 
subtends an angle tan (3/5) at a point in 
horizontal plane through its foot and distant 
40 m from it. The height of the pole is 

(а) 40 m (Ь) 160 т 

(c) Ют (9) 200 т 


12. 
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them at distance a from the point A. A 
perpendicular is drawn from the point B to 
the other ray, another perpendicular is drawn 
from its foot to AB, and so on, then the length 
of the resulting infinite polygonal line is 


(12౫3 а (b) a (2+ V3) 
(с) а (2 – Үз) (а) None of these 


From the top of a cliff Л metres above sea 
level an observer notices that the angles of 
depression of an object A and its image B are 
complementry. if the angle of depression at A 
is Ө, The height of A above sea level is 

(a) h sin Ө (b) Л cos Ө 

(c) h sin 20 (d) h cos 20 


16. The angles of elevation of the top of a tower 


17. 


18 


19. 


from two points at a distance of 49 metre and 
64 metre from the base and in the same 
straight line with it are complementry the 
distances of the points from the top of the 
tower are 

(a) 74-41 (b) 74-28 

(c) 85-04 (d) 84-927 

The angle of elevation of the top P of a pole 
OP at a point A on the ground is 60”. There is 
a mark on the pole at Q and the angle of 
elevation of this mark at A is 30°. Then if 
PQ = 400 cm 

(а) OA = 346.4 cm 

(b) OP = 600 cm 

(c) AQ 2 400 cm 

(d) AP 2 946.4 cm 

ABCD is a square plot. The angle of 
elevation of the top of a pole standing at D 
from A ог C is 30° and that from B is 0 then 
tan Ө is equal to 


(a) V6 (b) 1/N6. 
(c) N3/N2- (d) ¥2/V3° 


If a flagstaff subtends the same angle at the 
points A, B, C, D on the horizontal plane 
through the foot of the flagstaff then 
A, B, C, D are the vertices of a 
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(a) square 
(c) rectangel 


(b) cyclic quadrilateral 
(d) None of these 


20. The angle of elevation of the top of a T.V. 


tower from three points A, B, C in a straight 
line, (in the horizontal plane) through the 
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foot of the tower are ©, 20, 30 respectively. 
If AB = а, the height of the tower is 


Practice Test 


M.M. : 10 


(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 


1. From the top of a building of height 4, 6 
tower standing on the ground is observed to 
make an angle 0. If the horizontal distance 
between the building and the tower is h, 
the height of the tower is 
(a) 2h sin Ө 
sin 0 + cos 0 
2h tan 0 
1+tan 6 
2h 
1+ cot ө 
2h cos Ө 
(d) sin 0 + cos 0 
. From the top of a light house, the angle of 
depression of two stations on opposite sides 
of it at a distance a apart are o and f. The 
height of the light house is 


(b) 


(с) 


(а) a tan a tan p (b) a cot a cot B 
tan a+tan 0 cot a + cot В 
a a 
(ల cot a + cot В (d) cot a cot B 


. A vertical lamp-post, 6m high, stands at a 
distance of 2m from 2m from a wall, 4m 
high. A 1.5m tall man starts to walk away 
from the wall on the other side of the wall, 
in line with the lamp-post. The maximum 
distance to which the man can walk 
remaining in the shadow is 


Record Your Score 


1. First attempt 
2. Second attempt 


(а) atana (б) a sing 
(с) a sin 2a (d) a sin Зо 
Time : 15 Min. 
[10 x 2 = 20] 
5 3 
(a) gm (b) әт 
(c) 4m (d) None of these 


. The angle of elevation of the top of a tower 
standing on a horizontal plane, from two 
points on a line passing through its foot at 
distances aandb_ respectively, аге 
complementary angles. If the line joining 
the two points subtends an angle Ө at the 
top of the tower, then 





З a--b 
(a) зіп Ө = р 
(6) tan 9 2365. 

a-b 
араа 
a-b 
(d) cot ө = 222 
a-b 


. Aman standing between two vertical posts 
finds that the angle subtended at his eyes 
by the tops of the posts is a right angle. If 
the heights of the two posts are two times 
and four times the height of the man, and 
the distance between them is euqal to the 
length of the longer post, then the ratio of 
the distances of the man from the shorter 
and the longer post is 
(a)3:1 (b) 3:2 
(01:3 (d) 2:3 


Max. Marks 


race 





3. Third attempt 


must be 100% 
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Multiple Choice —1 


1. (a) 2. (d) 
7. (c) 8. (b) 
Multiple Choice — Il 
13. (a), (b) 14. (a), (b) 
19. (b) 20. (c) 
Practice Test 
1. (а), (b), (c) 2. (а), (с) 


Answers 
3. (a) 4. (b) 
9. (c) 10. (b) 
15. (a), (b) 16. (a), (c) 
3. (a) 4. (a), (d) 
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5. (d) 6. (c) 
11. (b) 12. (d) 


17. (a), (Ы), (c) 18. (b) 


5. (a), (c). 


VECTORS 





1. Linearly Independent Vectors : 


=> => -—- 5 g > а t 
А set of vectors ai , a2, ..., an is said to be linearly independent iff 
—› ~ > 
X181 + X282 +... + хпап = 0 > 4=X%X=...=Xn=0 


2. Linearly Dependent Vectors : 


A set of vectors ат { а , «an is said to be linearly dependent iff there exists scalars x1 , x2, ... , Xn not 
all zero such that 


> э => 
ман + xXea@2+...+Xnan = 0. 
3. Test of Collinearity : 


(i) Two vectors a" and b’are collinear ఆ a’= Ab’ for some scalar A. 
(ii) Three vectors a’, Б”, c" are collinear, if there exists scalars x, у, z such that 
ха?+ + zc’ = 0, where x+ y+z-0; 
> > 
Also the points A, В, C are collinear if AB = А BC for some scalar A. 
4. Test of Coplanarity : 


(i) Three vectors a’, b’, С are coplanar if one of them is a linear combination of the other two if there 
exist scalars x and y such that c= xa yb 
(ii) Four vectors a’, b^, c^, d'are coplanar if 3 scalars x,y, 2, wnot all zero simultaneously such that 
xa «yb «ze +wd = Owherex+y+z+w = 0. 


5. Scalar or Dot product : 


The scalar product of two vectors a' and b'is given by 
a.b = 1a llb’lcos@ (0<@<n) 
where Ө is the angle between а?апаб”. 
Properties of the Scalar product : 


now T 2 
() а.а = 1а = af 
(ii) Two vectors a and Б? make an acute angle if a’.b’>0, an obtuse angle if а’. Б? < 0 and аге 


inclined at a right angle if ab = 0. 
2D 








(iii) Projection of aonb = 8 LE 
In'l 
IS ER a Б? 
(iv) Projection ofb'ona = | = 
a 
(у) Components of r in the direction of a’and perpendicular to a’ are 


>> : ә ә 
а. a and P| మ ర n ctivel 
2p nd r TZ a respe y. 
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(vi) If " T and ‘kare three unit vectors along three mutually perpendicular lines, then 


ТЕ = BPs R.K = 1апа?.] = м &.1 
(vii) Work done : If a force P acts at point A and алаа it to the pom "i then the work done by the 
ре F is F. А8. 
(уш) fa’ = а ^+ аг ^+ аз k and Б? = bi 1+ bo 14 ba R then 
a.b = abı + aobo + asbs 


Vaf + ab + аў, 
ГЬ? = Wb? + bÊ + bÊ) 


if angle between a" and b’ is Ө then 


w 
=i 
о 
Ф 
Il 


aibi + a2b2 + a3b3 
cos 8 = WEILZEEG w—L CARGO 
Via? + а? + а?) V(b? + b? + bf) 
(ix) (a^ 4 b). @-b) = -b 


(a aby zog jm Б” 
6. Vector or Cross Product : 


The vector product of two vectors a^ and b’is given by a x b' = |a’llb'Isin@ n, (0 < Ө < л) where 0 


is the angle between a^ and Б”, nis the unit vector perpendicular to a’ and b°. 
Properties of the Vector Product : 


(1) axb --bx a (Le. ‚ах b # bx a) 

(аха = 0 

(iii) @x by? = ab? - (a^. py? 

(iv) If à! = a + а + аз Капаб? = Ы 1+ be i+ ba f then 
| 


д J 
axb’=|a1 а аз 
bi be ba 
(v) The vector perpendicular to both a' and b'is given by ахь’. 
(vi) The unit vector perpendicular to the plane of a! and bis 
axb 
la xb 
and a vector of magnitude A perpendicular to the plane of (а” апа b’or b’and a) is 
> 
| Aa xb) 
= y I. 7 
N^ ахь 
(vii) If 1, у, are three unit vectors Pis three mutually perpendicular lines, then 


(viii) If a and b'are collinear then 

a axb = 0. (а, b` +0) 
(ix) Moment : The moment of a force F applied Чы А sand the point B is the vector BÀ x P. 
(x) (a) The area of a triangle if adjacent sides are a aand b’is given by 


Vie xb 
2 ах 
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(b) The area of a parallelogram if adjacent sides are a and bis given by 
1a xb l | 
(с) The area of a parallelogram if diagonals аге © and d'is given by 


TA 5 729 
= =1сха 1 
2 


7. Scalar Triple Product : 


If a’, b'and c’be three vectors, there (a x b) . с?іѕ called the scalar triple product of these three vectors. 


Note : The scalar triple product is usually written as (a x b) n = [ab p el or la’, p, €] 
Properties cf scalar Triple product : 

(i)a’. bxc) = (xl b). e 

()[abc]-[ca]-[cab]s-[pac]s-[cba]--[ac b] 


(iii) If A is a scalar then 


э э = > 22 
[Aa,b,c]=Ala,b,c] 
(iv) Ifa’ = ay Aa EU b = by + 44+ b3 Жапас = cy 1+ c2 1+ сз & , then 
=} > 2 aya аз 
[a b c]=axb.c = |b bo bg 
€ со C3 
(v) The value of scalar triple product, if M of its vectors are equal, is zero. 


Ley j fa bb ]- 
(м) [a b ст+с2] = [a b cy] + [a b? "ui 
: (vii) The volume of the parallelopiped whose adjacent sides are represented by the vectors a’, b’ and 
— 
С IS [a bc `1 
(viii) The volume of the tetrahedran whose adjacent sides are represented by the vectors a’, Dand Cis 
l a b $] 
(ix) The volume of the triangular prism whose adjacent sides are represented by the vectors a’, b'and 
ois > [a be]. 


(x) If [a" Б” с el = о c» 2°, b'and б аге coplanar. 
(х) [2006] = 1 а b] + [db c] «[d c à] © a,b, с andd are coplanar. 
(xii) Three vectors a "B C forma right handed or left handed system according as 

[а b c 1; > oF < 0. 


w 


— 
PEE a.b b.u си 
> i -> — —› э 3 > 
(xm) [ a c][uvw]=ļa.v b.v c.v 
—— — ә ә — 
a.w MN C.W 
P p'eha 52 


+[а? b ala d с°]+[а” а Ж 


— 


(xiv) [а?, b^ a^, +r = [a’b 
8. Vector Triple Product 


The vector triple product of three vectors a’, Б” డర c "is the vector a’x (b? x లే. 
2 
and xb xc (a. c)b'- a. b)c 
Also (axb)xc’ =(a.¢}b - (p.c)a! 
clearly a’x (bx C) + (a x b) x c ; in general. 
Л n =p ? ->. =>. " Ded =). 3 న : -> -> 
Equality holds if either a orb orc is zero orc is collinear with a orb is perpendicular to both a апас. 
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9. Scalar product of four Vectors 


Ifa’, b, e d are four vectors, the products (a axb). (xd) is called scalar products of four vectors. 
a.c b.c 
ie., (a хь): (с сха = 
no poc ыс 





This relation is known as Lagrange's Identity. 


10. Vector product of four Vectors 


If a, p, с”, d'are four vectors, the products | a xb b) x (c x dji is called vector products of four vectors. 
le., (a xb)x(exd) = [a b bd]c-[a bold 
Also, (axb)x(cxd)-[ac d]b-[b c dja. 
m An | expression for any vector r , in space, as a linear combination of three non coplanar vectors 
a,b,c. 





11. Reciprocal System of Vectors 


Ifa’, Б”, c? be any three non-coplanar vectors so that [a Б? с?] = 0, then the three vectors z, b, C 
defined by the equations 





SR bxc =o cxa =? axb 
[abc] [ab c] [a о c] 
are called reciprocal system of vectors to the vectors a , b`, c. 
Properties of Reciprocal System of Vectors 
() a.a a -b.b'ec.c'-1 
(i) a’. Бесс 
(iii) [a be’ [а’ 5,7-1 
> —% —› = -7 > 
TS о నా creas > a’xb’ 
(iv) a = ——————,b ae a a ==” = 
ac. pic c] [a.b ^, c'] [a , b, c '] 
(v) The system of unit vectors 7, Î, is its own reciprocal. 
‚ A OAM. A Y- 
ie., 1 = 1, j= j and 


APPLICATION OF VECTORS TO GEOMETRY 


(1) Bisector of an angle : The bisectors of the angles between the lines r= xa andr = yb are 
given by 


ial 16? 
‘+’ sign gives internal bisector and '—' sign gives external bisector. 


(2) Section formula : If a ? апа b' are the P.V. of A and B and т be the Р.У. of the point P which divides 
to join of A and B in the ratio m: n then 


— B 
r= స 05 Jaen 





х > 
p-m b + na 
mtn 
‘+’ sign takes for internal 
'—' sign takes for external. 
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(3) Ifa’, b", с Ье the P.V. of three vertices of A ABC and т be the P.V. of the centroid of A ABC, then’ 
oe a+b +c” 
3 


(4) Equation of straight line 

() Vector equation of the straight line passing through origin and parallel to b? is given by D tb’, 
where tis scalar. 

(ii) Vector equation of the straight line passing through а? and parallel to b? is given by r-a+tb, 
where tis scalar. 

(i) Vector equation of the straight line passing through a" and b" is given by r^ - a’+ t(b’— a) when tis 
scalar. 

(5) Equation of a plane 

(i) Vector equation of the plane through origin and parallel to b' and cis given by 


— ` —- 
r=sb+tc 
where s and tare scalars. > 
(1) Vector equation of the plane passing through a’ and paralel to b' and c^is given by r- à sb 4 1с 
where s and tare scalars. 
(ш) Vector equation of the plane passing through а, b andc is 
> Fe NE 
r-(1-s-fta-«sb-tc 
where s and tare scalars. 
(6) Perpendicular distance of the line 
= a'4 tb from the point P (P.V. ల) 


| (с'- аўхьы?! 
BENT 
(7) Perpendicular distance of the plane j.e., rn = pfrom the point P (P. V. a) 
a la .n- рі 
(8) The condition that two lines r = a + tb', andr = c +t а (where t and గ are scalars) are coplaner 


(they much intersect) is given by 
[a-c,b,d]=0 
(9) The shortest distance between two non intersecting lines (skew lines) 
> — . >> аб 
r = с +t d (where tand t are scalars) is given by 
D న збек 
b',d' (a—c’l 
| ౫6! 
у 
(10) Vector equation of sphere with centre а апа radius pis 
y os 
Ir-al-2p క 
(11) Vector equation of sphere when extremities of diameter being a,bis given by 
(2а). (7-6) = 0 
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MULTIPLE CHOICE - | 


Each question in this part has four choices out of which just one is correct. Indicate your choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 











1. The two vectors {az а=21+ 7 +3®Р? 9. If a b, с; are pus coplanar тше then 
-4i- Xj + 6 Ё are parallel if A= a a.(bxc), E (сха), ర "Coxa) 
(22 (b) -3 сати 2 о БУЗ 3 (Ex y g3 i equal to 
OR PENCIL (a)0 (b) 1 
2. glas bi=la~ bÌ, then (c)2 None е 
(a) ais parallel to b (b) aL b 10. Ifa b? © are three non-coplanar unit vectors, 
(с) І al-ibl (d) None of these then [a vc] is 
3. If a and b are unit vectors and 6 is the angle (а) +1 (b) 0 
TAI (c) +3 (d) 2 
between them, then ఈటీ 11. The value of c so that for all real x, the 
. 9 vectors exi-6]43 o x14-2] + 2cx make 
(a) sin 2 (b) sin Ө an obtuse angle are 
(c) 2 sin Ө (d) sin 20 (aj c «0 (6) 0<с<4/3 


(с) – 4/3<с<0 (0) с>0 

12. If a ; 6 апі с are three unit vectors, such that 
a +Ê +c is also a unitvectors Өү, Ө, and 6 are 
an les between the vectors a ,D;D, c and 
c , a respectively, then among 0;, Ө, and Ө» 


4.1 а+ь+с20,1а1=3,161=5,1с1=7, 
then the angle between a and b is 
(а) х/6 (b) 2/3 
(c) 27/3 (d) 51/3 


త 9-9 
5. If 2,0,0" are unit vectors such that (a) all are acute angles 


— + ә 
a+b+c=0, then the value of (b) all are right angles 
Эг әәэ ә. : 
a.b+b.c+c.a is (c) at least one is obtuse angle 
(21 (b) 3 (d) none of these 
(с) -3/2 = (4) None of these 13. If f,}, К are unit orthonormal vectors and a 
6. Vectors а апа Б? are inclined at an angle is a vector if నన్‌ йы fien 2 Tis 
0=120". If lat=1,1b1=2, (a) -1 (b) 0 
=> x Ay 255 
then {(a+ 3 b? x (3 а^ bJ}? is equal to (c) 1 (d) None of these 
(a) 225 (b) 275 14. If lal-3,!bl-4andla*bl-S, еп 
(c) 325 (d) 300 рай че _ 
So 
7. Ifa, b. DICA vectors such that a. b 0 (a) 3 (b) 4 
and a ad b: -c с then (c) 5 (d) 6 
(a)laP+ibP=let? 15. If (ax b} + (а, БУ?= 144 and | at= 4, then 
(bla? =b? eic? Ibi= 
(c) pP =laP+leP (a) 16 (b) 8 
(d) None of these (c)3 (d) 12 
8. If a; b.c are three non-coplaner vectors, 16. The projection of the vector 2 ї+з]-2Ёоп 
then [ax b, రె сх ар exerce bue 
is equal to (a) in (b): 2 
э—› 14 V14 
(a) 0 Ф) [859] 3 


(с) స్తో be eyY (d) 2 tM b? లే fo} Vie (d) None of these 


Vectors 


17. 


18. 


19. 


21. 


22. 


23. 


24. 


-3-3 -> 
a,b,c 


For non-zero vectors 
псахБ). с1= гаї ЫТ 10] holds iff 
@ a? b= 0, b c= 0 (b) b? c= 0, e 
(c) c. a> 0,2? b> 0 (d) a? p Б? с= 


such 


a=0 
gei 


If а” is a vector that 
ax(I*j-k)of- £f, епа 
(9-10 Ї+]+2Ё) 
(b) 
(5 (21420) 
(d)T 
— 129 : 
Let a and b be two unit vectors and « be the 
then at b is a unit 


unit 


angle between them, 


vector if 
(а) a= 1/4 (b) а = 1/3 
(c) а = 27/3 (d)a-n/2 
. Ifa+2b+3c=Oandaxb+bxc+cxals 
equal to А ( b% ej then A= 
(a) 3 (b) 4 
(c) 5 (d) None of these 


If OA=f+3f-2k and OB=3f+f-2k, 
then OC which bisects the angle AOB is 
given by 

(ఇ 21-21-21 

(0) 21420421 

(с)-21+2]-2 

(d)27+2}-2k 

If а=1+у+Ё,Ь=41+3]+4Ё 
= A ‚ 

c=1+0a]+ßk are linearly dependent 
vectors апа! c? = V3, then 


and 


(a)a=1,8=-1 (b)a=1,B=+1 
()o=-1,B=+1 (o = +1,ßĝ=1 

m а? Бу апу vector, then 
lax? + 1а 21а = 

(а) (а) (b) 2(аў 

(с) 3 (a? (4౦ 


If the vectors ai-j-k, eb jak and 





ఫం Wee c#1) are coplanar, then 
sch l4: 

the value of T7 = t- at ణా 

(a) 1 (b) -1 


25. 


26. 


27. 


28. 


29. 


30. 


31. 
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(c)2 (d) None of these 
For any vector А, the value of 
ix (Ax 1) 1x (Ах) + {x( Ax k) is 
equal to 
2 -> 
(a) 0 (b)2 A 
()-2A (d) None of these 


If a, b; C and 0,6, T are reciprocal system 


l 
bay 
i 
ig 


of vectors, then a X p + 
(a) [а b c] 
(c) 0? (d)a*b*c 


If ^M b and Care unit coplanar vectors, then 
the scalar triple product 

[2a-b'2b-c* 
(a) 0 (b) 1 
(c) - Уз (d) УЗ 


p) న 
If a, b, c are non-coplanar unit vectors such 
that 
bkc)- rt b: 5 e 


then the angle between a a and bis 

(a) ౫/4 (b) ౫/2 

(с) х (d) 31/4 

Let a (x) = (sin x) f+ (cos x) j and 

Бб) (соѕ 2х) i+ (sin 2x) Y be two variable 
vectors (x є R), then аң (х) апа b (x) are 

(a) collinear for unique value of x 

(b) perpendicular for infinitely many values of x 
(c) zero vectors for unique yalues of x 

(d) none of these 

Let the vectors a? b, C and d’ be such that 
(axb)x(cxd)-0) Let P,andP, be 
planes determined by the pairs of vectors 


2с” —a 


ax(b 


a,bandc,d respectively. Then the angle 
between P, and Р, 


(a) 0 (b) х/4 
(с) 7/3 (d) n/2 
Let lal2 1,1b122,1cl-3 and 


al(btes,bL(ctad and cl(a*b). 
-3 — 

Then la +b+ cl is 

(a) N6 

(c) Ч14 


(b) 6 
(d) None of these 
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32. 


tod 
Lm 


34. 


35. 


36. 


37. 


38. 


39. 


If a and bare two vectors of magnitude 2 
inclined Va an; angle 60° then the angle 


between a a and a a bis 


(a) 30° (b) 60° 

py 2. ey) Hone of these 
)(гХх1)+(т/ DoR$ +0. rO b 

is d to 

(203r (уг? 

(с) 0? (d) None of these 


ә Sa! 
a,b,c are non-coplanar vectors and p, д, г 
are defined as 


+> — > > > 
ре bxc de cxa > axb 
(bc ad [cable [аһ с] 


then (a+b). pt+(bte).q+(ctay.r’ 
is equal to 

(а) 0 (6) 1 

(с) 2 (9) 3 


Let a=27+}-2kandb=1+}. If c is a 


vector such that MON | cr | క. at=2 Үз 
э — 
and the angle between a x b and cis 30° then 


1( ах b) xclis equal to 
(a) 2/3 (b) 3/2 
(c)2 (d)3 


The number of vectors of unit length 
perpendicular to the vectors a= (1, 1, 0) and 


b= (0, 1,1) is 

(a) | (b) 2 

(c)3 (d) infinite 

р; a and b ux Bs JES such that 
а? B°<0 and Га? b'i-ia bl, then angle 
between vectors a a& b. 2 

(a) n (b) 7n/4 

(c) ౫/4 (d) 31/4 


If d-A(axb)en(bxc)-«v(cxa) and 
[20] = 1/8, then Ar H+ v= 

(a) d "(а+ь+с) (524^ (a bc) 
ut T (abe) (ва? (atb+e) 


If a ‚Б ‘and © are any three vectors, 
ak(bxc)-(ax Б) хс апа only if 
> — Р 
(а) b ата с are collinear 

—> e 
(b) a and c are collinear 


then 


| 


40. 


41. 


42. 


43. 


44, 


45. 


Objective Mathematics 


(c) a and b are collinear 

(d) None of these 

The position vectors of the points A, B. and C 
are 1+]+Ё, వ К and 2 1+37]+5 t 
respectively. The greatest angle of the 
triangle ABC is 

(a) 90° (b) 135° 


(с) cos”? | т | (d) совт! | 5 | 


> 1D 2 
Let a and b are two vectors making angle 6 
with each other, then unit vectors along 


i — `. 
bisector ofa and b 15 








at a + b 
+ ——— 
(а) + 2 Л Wes 2 cos Ө 
а+ (a + b) 
+ — 
(c) = 7705 072 Ое B1 
The volume of the tetrahedron whose 
vertices are with position vectors 


167+ 108, -i-3 7k, Si-14 M and 
7i id kis 11 cubic units if À equals 

(a) - (b) 3 

(d)-1 


Е. — 
b,c be three vectors such that 
=> 


T 
ә HA = =. => 
Por died ur Xc —a then 
>> 


(a) а” hoe ‚С are осы in pairs 


GA lb =18] e 
()lal=Ibl=lcl#1 
(dial e 167 = 11 


A vector a^ has components 2p and 1 with 
respect to a rectangular cartesian system. 
This system is rotated through a certain angle 
about the origin in the clockwise sense. If 


with respect to new system, a has 
components р+ 1 and 1, then 
(а)р = 0 
1 
(b)p = 1 orp--4 
1 
(сур = =1 సా 


(dp-lorp--l 
If a and b are parallel then the value of 


(a xb)x(cxd) «(axc)x(bxd) is 


equal to 


(a) ((axc).b]d (D((bxcj.ald 


Vectors 


46. 


47. 


48. 


(с) {Ca x b) . c) d? (d) None of these 
It x (1 xf) + (г) + xr xk) 


-axb (a *0,b 0), then 

— ә 

()r-axb' (Ыг = 2 b 

()r = 0 (d) None of these 

Let zt be C" be three vectors such that a + 0 

and axXb=2axc, lale cl 1, 

Ib 24 аа Ibxel=Vi5, if 

b-2c = Xa.ThenA equals 

(a) 1 (b)- 1 

(c) 2 (d) - 4 

Let AD be the angle bisector of the angle A 


of A ABC, then 
AD = a AB +В AC , where 


— — 
ГАВ | IAC | 
(a) = =e = ттлт 
{AB +AC | | AB +AC | 
— — = — 
{AB 1+1AC | {AB 1+1AC | 
(DiS es tee Di т: : 
ГАВ | IAC | 
LAC | ГАВ | 
()e-—— m P4 к> = 
| AB 1+1АС | I AB 1+1АС | 
| AB | LAC | 
da= еу, В = === 
ГАС | ГАВ | 


49. р 1+3 j+ 4k and Уд г + 4& are two vectors, 


50. 


51. 


where p,q > O are two scalars, then the 
length of the vectors is equal to 

(a) All values of ( p, q) 

(b) Only finite number of values of ( p, q) 

(c) Infinite number of values of ( p, q) 

(d) No value of ( p, q) 


The vectors p= 214 log; xjt a and 


4 =-3f+a log; х]+ log; xk include an 
acute angle for 

(aja = 0 (b)a < 0 

(cla > 0 (d) no real value of a 

If rx (@ x ల శం (a x «£x 
(а х =... (ауа (а. DE) 
(а) -1 (b) 0 

(с) 2 (9) None of these 


52. 


53. 


54. 


55. 


56. 
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= > - 

If a,b,c are position vectors of three 
non-collinear points A,B,C respectively, 
the shortest distance from A to BC is 


(డి 1ల cla? 
ыа -| 24 
: 


(o) Ibe al 

(d) None of these 

If the non-zero vectors а? апа p are 

perpendicular to each other then the solution 
> > AX 

of the equationr x a = b is 


{бүк eda! see nto 
а `а 





1 > > 
—,(a x b) 

| PI ( ) 

()r=x(a x b) 

(d) None of these 

Le OA = a) OB = 10a 42b and 

OC = Б where А апа С аге поп-соШпеаг 

points. Let р denote the area of the 

quadrilateral OABC, and let q denote the area 

of the parallelogram with OA and OC as 

adjacent sides. If p = kq, thenk = 





(Б) = xb — 


o 


(а) 2 (b) 4 
(c) 6 (d) None of these 
Let ra. b! and T be four non-zero vectors 


==> — > > 
such that r^a = 0, IF x bl=Irllbi, 
> ә, -> -> న чә —. 
Ir x с 1=: Irilelthenia о ст = 


(a) -1 (b) 0 
(с) 1 (9) 2 
Given a cube ABCDA,B,C,D, with lower 


base ABCD, upper base A,B,C,D, and the 
lateral edges AA, , BB, , CC, and DD, ; M 
and М, are the centres of the faces ABCD and 
A,B,C,D, respectively. О is a point on the 
line MM, such that 
— = — — 
OA + OB + OC + OD = 
అస్త —> 
then ОМ =2X0M,ifA = 


(a) 1/16 (b) 1/8 
(c) 1/4 (d) 1/2 


యాత్‌ 
OM, , 


57. 


58. 


Let al Б? and С be three non-zero and 
ఆస —› -> 

non-coplanar vectors and p,q and r be 
three vectors given by 

p =a+b-2c,q =3a-2b+ 
and rp =a-4b+2c 
If the volume of the  parallelopiped 
determined by a,b and c^ is V, and that of 


the parallelpiped determined by р”, а?апа గే 
is V then У, d Vi = 


— 
[4 


(33:1 (b)7:1 
(c) 11:1 (d) 15:1 А 
A line L, passes through the point 3? and 


parallel to the vector — г "ES: and another 
line L, passes through the point i+j and 


MULTIPLE CHOICE -!! 


Each question, in this part, has one or more than one correct answer (s). For each question write the letters 
a, b, c, d corresponding to the correct answer(s) 


61. 


62. 


63. 


If 2 vector T^ satisfies the equation 
rx(i+2j+k) = i-k, thenr is equal to 
(a)i+3j+k (b) 31+7 4+3 Ё 
(c)j+t (1+2 r+ {) where t is any scalar 

(d) i+ (t+ 3) } + { where t is any scalar 

If DA =a’, AB =Ь and CB = ка’, 
where k > 0 and X, Ү are the mid points of 
DB and AC respectively such that la = 17 


and | xY | = 4, then k is equal to 

(a) 8/17 (b) 9/17 

(c) 25/17 (d) 4/17 

a’ and c" are unit vectors and ТИ = 4 with 
=> — => — -— 
a x b =2a xc. The angle between a 
and cis cos”! (1/4). Then Б—2с'= Aa, 
if Ais 
(а) 3 
(c) - 4 


(b) 1/4 
(d) - 1/4 


. If Z be the incentre of the triangle ABC and 


a,b,c be the lengths of the sides then the 
— > — 

force a IA - bIB +cIC = 

(a) -1 (b) 2 

(с) 0 (а) None of these 


59. 


60. 


65. 


66. 


67. 


Objective Mathematics 


parallel to the vector i+ k, then point of 

intersection of the lines is j 

(а)21+)+ (021-2]4k 

(01«2j]-& (d) None of these 

The line joining the points 6a - 4b 5c, 
-> : X: : 

—4c and the line joining the points 

= aa 2 b= 3 ce, at 2 b 5 c intersect at 


(2) 26] (b)-4¢” 
(c) 8c” (d) None of these 
Let А, B'and Č be unit vectors. Suppose 


that A.B = A.C = 0 and that the angle 
between B and с is 7/6 then 
A = k(Bx@)andk = 

(а) + 2 (b) +4 

(c) +6 (9) 0 


1f 3a^- 5 b'and 2a + аге perpendicular to 
` EK S `à 

each other and a+4b, -а +b are also 

mutually perpendicular then the cosine of the 


-> >. 
angle between a and b is 


17 19 
(జ 5 43 O $43 
(c) un (d) None of these 
A vector a ж (x, у, z) makes an obtuse angle 
with y-axis, equal angles with 


b = (y, – 22, Зх) and ce - Qz 3x, — y) and 
a is perpendicular to d = (1,—1,2) if 
lal = 2:3, then vector a is 

(a) (1, 2, 3) (b) (2, -2, -2) 

(c) (-1, 2, 4) (d) None of these 

The vector c directed along the bisectors of 
the angle between the X vecotrs 
a-71—4]-4f and b--21-]«2K if 
1с1=3 V6 is given by 

(а)1-7]+2Ё 

(6) ?+7]-2® 

(0-147j-2& 

(4) 1-71-21 


Vectors 


68. 


70. 


71. 


72. 


73. 


74. 


75. 


Let a’andb’ be non collinear vectors of 
which a is a unit vector. The angles of the 
triangle whose two sides are represented by 
N43 (a x b) and b- (а? pj a are 

(a) 1/2, 1/3, 1/6 (09౫౧౧2. 1/4, n/4 

(с) 1/3, 1/3, n/3 (d) data insufficient 


* Let a aand b be two non-collinear vat vectors. 


Ifusa—(a ? bÌ band | ₹ే= axb, ? then lv] 
is 


(a) |] ( lul lu at 
(сута та? bl — (pluleu (ab) 
If A,B,C are three points with position 


vectors 1+7, 1-5 and pitaitrk 
respectively, then the points are collinear if 
(a) p=q=r=1 (b) p=q=r=0 

(c) p=q,r=0 (d) p=1,g=2,r=0 


In a parallelogram ABCD, | AB|=a,|AD |=b 
and | AC |=c. Then DB . AB has the value 


à) за? +b? — с? (b а? + 32 с? 
2 2 

а —b + 3с? а +3b +e 
= aaa 


If lal=4, | БЇ=2 and the angle between 
a and bis - then ( ax b Y. is 


(a) 48 (b) (аў 
(c) 16 (d) 32 
-> -> —› 
If a, b, c are non-coplanar non-zero vectors 
and EA ` 185 any vector dn Se then 


[b c ста РГЕ а rlb*[ab b. ric is equal 


to 
(a3[ab'c]r? (b) [ఇల же 
(c)[b’c alr’ (d) [c^a b] 


క్ష => cy Ы 
If the unit vectors a and b are inclined at an 


angle 20 such that la> b1« 1 and 0€ 0 <т, 
then Ө lies in the interval 


(a) [0, ౧/6 (b) (57/6, n] 
(c) [n/6, 2/2] (d) [n/2, 51/6] 
The vectors 21-А ] +3rk and 


(1 +A) to J+ Ё include an acute angle 
for 


76. 


77. 


78. 


79 


80. 


81. 


281 
(а) а values ofm (b) «-2 
(c) А> ~ 1/2 (d) À € [—2,— 172] 
The vectors a =x 1 - 2 ? +5k 
and b= i+y Йй — z & are collinear if 
(a)x=1,y=-2,z=—-5 
(b) x 21/2, у=- 4, z=- 10 
(c)x=-1/2, y=4,z=10 
(d)x=-1,y=2,z=5 
Le a=2i-j+k,b=t+2j-k and 


c= 1+ ]—2 К be three vectors. A vector in 
the plane of b and c whose projection on a is 
of magnitude V(2/3) is 
(a) 2 1435-3 (b) 2 1+3]+3 k 
()0-21-]45k (921+)+5 
The vectors 

(x,x+1,x+2), (x+3,x+4,x+5) 
and (x + 6, x +7, x + 8) are coplanar for 
(a) all values ofx (6) x «0 
(c) x »0 (d) None of these 
If di b? с are three non-coplanar vectors such 
that 





న. 
гу=с+а+Ь,г=2а” 2a—-3b-4cif 
న n A Ty) then 

(a) Ay = 772 (b) Ay +A, =3 


(с) М +А + А=4 (d) hE 

A parallelogram is constructed on the vectors 
a=3a-B.b=a+3pif|al=|Pi=2 and 
angle between Gand Bis 1/3 then the length 
of a diagonal of the parallelogram is 

(a) 4 УЗ (b) 4 N3. 

(94౫౯ (d) None of these 

The position vectors a? b? c and dof four 
points A, B, C and D on a plane are such that 
(а-4).(Б-с)=(Б—4$.(с-аў=0, 
then the point D is 

(a) Centroid of AABC 

(b) Orthocentre of A ABC 

(c) Circumcentre of AABC 

(d) None of these 
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82. 


83. 


84. 


85. 


86. 


87. 


The vector at Б? bisects the angle between 
the vectors * a and b if 
(a) | 2ే= 10] 
> 1-3 
(b) angle between a and b 1s zero 
(с) 1а1+11=0 
(d) En 1 these 
If x. P e are three non-zero veg such. 


that bis not perpendicular to both a а апіс’ 
a x юу e NN e. 
and (a xb )xc =a x(b xc )then 
-> -> 6 
(а) a апіс are always non-collinear 
(b) a and c are always collinear 
—_ — а 
(с) a and c are always perpendicular 
(d) a, band € are always non-coplanar 


Image of the point P with position vector 
71 =f +2 kin the line whose vector equation 
isr = 9145+ 5K+2 ((+3)+5Ё) has the 
position vector 

(a) -9 T+ 5 j«2f 


(b)91+5;-2£ 
(0791257226 
(9) 9 1+5 +2 


Ifaxb-eXdandaxc- bd; then 
(a) (a* *d)-X(b*-c) 

(b a% d-A(bc) 

(с) (27-6) 2A (cd) 

(d) None of these 
If(axb)xc*ax(bxc),then 
(а)Бх(схаў=0 

(b) (cxa)xb*0 
(c)ex(axb)- 0 

(d) None of these 

If the vectors b= (tan a, — 1, 2 Nsin 0/2) 


— 3 \ 
and c =| tan Q, tan a, — Wee: | 


-— 
orthogonal and a vector а = (1,3, sin 20) 


88. 


89. 


90. 


Objective Mathematics 


makes an obtuse angle with the z-axis, then 
the value of © is 


(a) & = (4и + 1)r-tan ! 2 
(b) а= (4и + 2) t — tan. ! 2 
(c) à = (An + Dr-«tan ! 2 
(9) а= (4и + 2) t & tan. ! 2 
The resolved part of the vector a along the 


vector b'is А апа that perpendicular to b’ is 
R Then 


— (а”Ьўа” 
(а) А = = 
(а)? 
-> > 
ers © bjb 
(6 )* 
2-1 
ME NIC а-а bÌ b 
(b) 
(Фф = b хк жа, 


Let the unit vectors a and b be perpendicular 
and the unit vector c be inclined at an angle Ө 
to both aand b? If c- aa Bb y(atb) 
then 

(а) а= B 

(b) Y, 21-2o? 

(c) y= =- cos 20 

(d) B= шаги 


Consider а  tetrahedran with faces 
వ్‌, Fo, F4, F4. Let Vi. V>. ved У, be the 
vectors whose magnitudes are respectively 
equal to areas of గ, F5, F4, F4 and whose 
directions are perpendicular to their faces in 
outward direction. Then | ү? + V + z + V, | 


equals 
(а) 1 (b) 4 
(с) 0 (9) None of these 
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Practice Test 


MM : 20 Time 30 Min. 


(A) There are 10 parts in this question. Each part has one or more than one correct answers). 


— БЕК Ч 
. Let the unit vectors а апа Б be 
perpendicular to each other and the unit 


= — 
vector c be inclined at an angle Ө to both a 


-> => -> = > > 
апа Б .Ifc =xa+yb+z(a х Б), then 
(а) х = cos 0, y = ѕіпӨ, z = cos 20 
(b)x = sin Ө, y = соѕ Ө, z = – соѕ 20 


(с) х = у = cos Ө, 22 = cos 20 
(d)x 2 у = cos 6, z? = - cos 20 
E > > 
a b c 
A= [а.а a  a.c|» then 
— ocn Tri -È = 
a-c b.c c-c 
(а)А = 0 
(b)A=1 
(c) A = any non-zero value 
(d) None of these 


. The image of a point oF + 2ў- р in the line 
passing through the points i- j+2k and 
31+ ie 2k is 


(a) 32+ 117+ 7h 


(c) - 2i - оў+Ё (а) None of these 

. Let О be the circumcentre, С be the 
centroid and О” be the orthocentre of a 
AABC. Three vectors are on ШОШЫП О 


апа are represented | by c a a =OA, Б'= ОВ 


у= das th 
3 


апд с: = 0С thena +5 Ye is 

(a) OG b) 2 06 

(с) 00” _ (@) None of then 

. If the vectors e a а = xityj+zh апа 
P = =j ‘are such thata, „с c and b forma right 


handed system, then c c is 

(a)zi-x (o? 

(с) уј (d)-zitxk 

„ The оов of the plane containing the 
liner =a +kb and perpendicular to the 


plane r” n= qis 


10. 


. If a =ї+ў+Ё and ре 


[10 x 2 = 20] 
(à(r-b)-(n ха) = 
De а): In х (а х Б) = 
— э +> = 
(Qír -a).(n хр) = 0 
aF- іа x @ x Б) = 


. Find the value of A so that the points 


P, Q, R, S on the side OA, OB, OC and AB 
of a regular tetrahedron are coplanar. You 


are given pd ОНЕ న 
ОА 3 
ఆ OR aur సల 
ób 3 АВ 
(a)A=1/2 (b)à =- 
(c)A=0 (d) for no value of X 


ч хапаў are two mutually perpendicular 


unit vectors, if the vectors ax + ay 4 c (X ху), 

X+(X4+9) and ext+cy+b (x xy), he in a 

plane then c is 

(a) A.M. ofa and b 

(b) G.M. ofa and b 

(c) H.M. ofa and b 

(d) equal to zero 

T= 2, then the 
— ^^ — ^^ — 

vectors (а : 2) t + (а :J)J + (a AÈ, 

(5.91? Qj + ED R апа 14] 24 

(a) are mutually perpendicular 

(b) are coplanar 

(c) Form a parallelopiped of volume 6 units 

(d) Form a parallelopiped of volume 3 units 

If unit vectors గ and J are at right angles to 


each other and = 8144 n 
— — —. 

а = 51, 47 =p +q,then2s =p -7 
(а) r +k | = |r - Ёз forall realk 


=, А = 
(b) r is perpendicular to s 

> >; , LO =} 
(с) г + s is perpendicular tor — s 


CIN E аа = |82 | 
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Multiple Choice- 1 
1. (d) 2. (b) 
7. (a) 8. (c) 
13. (d) 14. (c) 
19. (c) 20. (d) 
25. (b) 26. (c) 
31. (a) 32. (a) 
37. (d) 38. (d) 
43. (b) 44. (b) 
49. (c) 50. (d) 
55. (b) 56. (c) 
Multiple Choice-ll 
61. (а), (b), (c) 62. (b), (c) 
67. (a), (c) 68. (a) 
73. (b), (с), (d) 74. (a), (b) 
78. (a), (b), (c) 79. (а), (c) 
84. (b) 85. (a), (b) 


Record Your Score 


1. First attempt 


2. Second attempt 
3. Third attempt 


Max. Marks 


must be 10056 





89. (a), (b), (c), (d) 


Practice Test 
1. (d) 
7.(b) 


2. (c) 
8. (c) 


Answer 

3. (a) 4. (b) వ్‌, (c) 

9. (b) 10. (a) 11. (c) 
15. (c) 16. (b) 17. (d) 
21. (d) 22. (d) 23. (b) 
27. (a) 28. (d) 29. (b) 
33. (c) 34. (d) 35. (b) 
39. (b) 40. (a) 41. (c) 
45. (d) 46. (b) 47. (d) 
51. (c) 52. (d) 53. (a) 
57. (d) 58. (a) 59. (b) 
63. (a), (c) 64. (c) 65. (b) 
69. (a), (c) 70. (c), (d) 71. (a) 
75. (b), (c) 76. (a), (b), (c), (d) 
80. (b), (c) 81. (b) 82. (a), (b) 
86. (a), (b) 87. (a), (b) 88. (b), (с), (d) 
90. (c). 

3. (d) 4. (c) 5. (a) 

9. (a), (c) 10. (a), (b), (c) 


6. (d) 
12. (c) 
18. (a) 
24. (a) 
30. (c) 
36. (b) 
42. (c) 
48. (c) 
54. (c) 
60. (a) 


66. (b) 
72. (b) 
77. (a) 
83. (b) 


6. (c) 
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CO-ORDINATE GEOMETRY-3D 


1. The distance between two points P (x1, уч, Z1) and О (ж, yo, Z2) is space in given by 
PQ = Noe — х1 (a - у) + (20 - 21) 
Corollary 1. Distance of (x1, уз, 21,) from origin = NUT + у? + zê) 
2. Section formula : If R(x, у, 2) divides the join of P (xi, у, 21) and Q (х, yo, 22,) in the ratio 
ті: me (mi, mo > 0) then 


x Tn» imi, -mM Y2 + myi. „Пт Z tmz 
ті + тә ' т + т ' m + m2 

(divides internally) 

m X2- m - m3 Z2- 2 

Bud -me mi. Туг ту, , m zz- mz zi 
m — Me mı — me m – тә 


(divides externally) 
Corollary 1. If А (х, у, 2) divides the join of P (x1, уч, 21) and Q (х, ye, 22) in the ratio А. : 1 then 
_ Ах toi | Ауг+ у, | AÀzetzi 
UON, МЕТШ NAI 
positive sign is taken for internal division and negative sign is taken for external division. 








Xi*tXo у+у 21+ Z2 
("M2 Deu 122 w 12 

3. Centroid of a Triangle : The centroid of a triangle ABC whose vertices are A (x1, Y1, Z1), B (Xo, yo, 22) 
and C (Xs, уз 23) are 


Corollary 2. The mid point of PQ is | 





(X1*tXo*tXa yityatya 21+272+73] 
| 3 i 3 i 3 

4. Centroid of a Tetrahedron : The centroid of a tetrahedron ABCD whose vertices are 

A (хт, ут, 21), В (хә, уг, 22), C (x3, уз, 2з) and D (ха, ya, 24) are 
[5 tX + хз+ ха Wit yotysat+ ys 21 23812. 
4 : 4 : { 4 

5. Direction Cosines (D.C.'s) : If a line makes an angles 0,0, y with positive directions of x, y and 2 
axes then cos а, cos В, cos y are called the direction cosines (or d.c.'s) of the line Generally direction cosines 
are represented by /, m, n. 

Then angles о, 8, y are called the direction angles of the line AB & the 
direction cosines of BA are cos (r - о), cos (л В) and cos(1- y) ie, 
— COS а, — COS B, - cos 7. 

Corollary 1. Тһе direction cosines of the x-axis аге 
cos 0, cos 1/2, cos т/2 i.e., 1, 0, 0. 

Similarly the d.c.’s of yand z axis are (0, 1, 0) and (0, 0, 1) respectively. 

Corollary 2. If /, m, п be the d.c.’s of a line OP and OP r, then the 
co-ordinates of the point P are (Ir, mr, ౧౧. 





Corollary 3. P + п? + 2 = 1 7 
ог cos? a + cos? B+ cos? y=1 р 
Сого!!агу 4. sin? a + sin? B+ sin? y=2 
6. Direction ratios (d.r.’s) : Direction ratios of a line are numbers which Fig. 


are proportional to the d.c.’s of a line. 
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Direction ratios of a line PQ, (where Р and Q are (xi, yi, 21) & (х, уо, 22) respectively, are 
х — X1, Y2 — Y1, Z2- Z1. 
7. Relation between the d.c.’s and d.r.s : If a, b, care the d.r.’s and / m, nare the d.c.'s, then 
= + 4, т-+ р па раа 
Va? + Е? + с?) ' EtA ма? 2 + с) 
Note : If a, b, c are the d.r.'s of AB then d.c.’s of AB are given by the + ve sign and those of the line ВА 
by — ve sign. 
8. The angle between two lines : If (A, mi, пу) and (b, me, no) be the direction cosines of any two lines 
and 6 be the angle between them, then 
cos Ө = hk + mmo + mm 
Corollary 1. If lines are perpendicular then 
/2+ тт + т ౧2=౦ 
Corollary 2. If lines are parallel then 








hom om 
b m m 
Corollary З. If the d.r.'s of the two lines are a1, by, ст and ao, be, co then 
атах + 0102 + C1C2 


0 = Еи 
a Va? +62 +0?) Vaf + bf + с?) 
VE (bic - bec) 


i = + 
к sin 6 = АБ cP) Чаў + b2 + oD 
So that the conditions for perpendicular and parallelism of two lines аге respectively. 
digo + Bites Cita c Oana Ct 

Corollary 4. If /j, m, m & lo, то, пә are the d.c.'s of two lines, the d.r.'s of the line which are 
perpendicular to both of them аге : тло — mam, ౧1౬ – nah, hm - km. 

9. Projection of a line joining the points P (хт, уз, 21) and Q (xe, yo, 22) on another line whose direction 
cosines are /, m, n. 

=| (xo – X1) l+ (y2- y) m+ (22 – д1) пі 

Corollary 1. if P is a point (хч, уч, 21) then the projection of OP on a line whose direction cosines are 
h, my, mis IhXx + my1 + mz, where Ois origin. 

Corollary 2. The projections of PQ when P is (x1, ут, 21) апа Q is (xe, ya, 22) on the co-ordinates axes 
are xo — X1, ya - у, Z2 — Z1. 

Corollary 3. If Projections of PQ on AB is zero then PQ is perpendicular to AB. 


THE PLANE 


A plane is defined as the surface such that if any two points on it are taken as then every point on the 
line joining them lies on it. 


1. Equation of plane in various forms 


(i) General form : Every equation of first degree in x, y, z represent a plane. 
The most general equation of the first degree in x, y, z is 
ax + by -* cz + dz 0, where a, b; c are not all zero. 
Note: (а) Equation of yz plane is х= 0 
(b) Equation of zx plane is у= 0 
(c) Equation of xy plane is z= 0 
(ii) One-point form : The equation of plane through (x1, уз, 21) is 
a(x-x)*b(y-y)n*c(z-z)-0 
(iii) Intercept form : The equation of plane in terms of intercepts of a, b, c from the axes is 
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(iv) Normal form : The equation of plane on which the perpendicular from origin of length p and the 
direction cosines of perpendicular are cos a, cos В and cos ү with the positive directions of x, у & z axes 
respectively is given by 

౫౦౦5 a + усоѕ В + 2005 у= p 

(v) Equation of plane passing through three given points : Equation of plane passing through 

A (X1, уз, 21), B (Xe, уо, 22) and C (хз, ya, 23) is given by 
х- ха у-у 2-21 
х-х у-у 2-22 |= 0 
X-X3 у-уз 2-23 

(vi) Equation of a plane passing through а point and parallel to two lines : The equation of the 
plane passing through a point P (x1, уз, 21) and parallel to two lines whose d.c.'s and h, m, m and b, ma, ౧2 
is 

X-X% у-у 2-2 
h т m =0 
b mo m 

(vii) Equation of a plane passing through two points and parallel to a line : The equation of the 
plane passes through two points P (хч, уч, 21) апа О (xe, yo, 22) and is parallel to a line whose d.c.’s are 
l m, nis 

X—XL au Jilo 4,4 
X-X% у-у 22-21 |= 0 
1 т n 


2. Angle Between two Planes : 


If 0 be the angle between the planes a,x + b1y + 62+ а =O and aox+ boy + coz + Ф = 0 then 
1 42142 + byb2 + C1C2 
ee a 
| Vat + bf + cf) Vat +05 + oF) ) 
Corollary 1. If planes are perpendicular then 
2142 + bib2 + cic2=0 
Corollary 2. If planes are parallel then 
a bie 
a be © 


Ө = соѕ 


3. Angle Between a Plane and a Line : 


If œ be the angle between the normal to the plane and a line then 90° - œ is the angle between the plane 
and the line. 


4. Length of Perpendicular from a Point to a Plane 


The length of perpendicular from (x1, уч, 21) on ax 4 by + cz- а= 0 is 


| axı + Буу + cz di 
ATETA 


5. Positions of Points (xi, уч. 21) and (xa, уг, 22) relative to a Plane : 


If the points (х1, yt, 21) and (х, yo, 2) аге on the same side or opposite side of the plane 
ax+ by + cz + d= 0 then 
axı + Бу + cz1+d axı + Буу + с21 + d 
ax2 + by2 + cz2 + d ах + Бу + с22 + d 


6. Distance between the Parallel Planes:: 


Let two parallel planes be 2౫+ by + cz+ d=0 and ах + Бу + с2 + о = 0 
First Method : The distance between parallel planes is 
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Id- dii 
(a+ B + с?) 
Second Method : Find the co-ordinates of any point on one of the given planes, preferably putting 
х= 0, у= О or y=0, 2= 0 or 2= 0, х= 0. Then the perpendicular distance of this point from the other plane is 
the required distance between the planes. F 


7. Family of Planes 


Any plane passing through the line of intersection of the planes ax+by+cz+d=0 and 
aix + bry + c1Z + dy = 0 can be represented by the equation 
(ax+ by * с2+ а) + A (а1х+ biy + ciz + а) = 0 


8. Equations of Bisectors of the Angles between two Planes : 


Equations of the bisectors of the planes 
Py: ax+ Бу+ с2+ 1=0 & Р = ax c biy + 012+ d = 
(where а> 0 & dı > 0) are 
(ах+ Бу+с2+ 0) , (aiu + biy + ciz + di) 
N(a^-b c) ^ Маё ++ с?) 


Acute angle Bisector Obtuse angle Bisector 


ant borres 0 а «| || 
"I I ume arse RCM Р 


9. The Image of a Point with respect to Plane Mirror : 





The image of A (x1, уз, Z1) with respect to the plane mirror ax + by + cz + а= 0 be B (х2, ye, Z2) is given 
by 
X-X% ye-yi 22-21 -2(ax + Бу + сг + а) 
a b с (а? + bP + с^) 
10. The feet of perpendicular from a point оп a plane 
The feet of perpendicular from a point A (x1, уз, 21) on the plane ax + Бу+ с2+ а= 0 be B (xo, yo, 22) is 
given by 
x»-x y2= _ 2 – _ (ах + Бу + са + d) 
а b с (а2 + Б? + с) 


11. Reflection of a plane on another plane : 


The reflection of the plane axe by + cz + d= 0 on the place aix + biy+ 012+ di = 0 is 
2 (241 + bby + 0601) (aax + biy + ciz di) = (at ++) (ax + by * cz 4 Б) 


12. Area of a Triangle 


If Ayz, Azx, Axy be the projections of an area A on the co-ordinate planes yz, zx and xy respectively, 
then 
А= (Аф + Ak AS) 
If vertices of a triangle are (x1, уз, 21), (Xe, уг, Z2) and (xa, уз, 23) then 


1 yp za i 
Ayz = 2 | ye 22 1 | 
уз 23 1 
1 21 ху 1 
А 2X" = | Z2 .X2 11! 
2 
23 Хз 1 
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Corollary : Area of triangle = : bc sin A. 


PAIR OF PLANES 


1. Homogeneous Equation of Second degree : 


An equation of the form 


aX + by +c + 2{у2 + 292х+ 2һху= 0 is called a homogeneous equation of second degree. it 
represent two planes passing through origin. Condition that it represents a plane is 


a hg 

h b f|=0 

gfc 
Le, abc + 2fgh - af - bj? - c =0 


2. Angle between two Planes : 


f ө is the acute angle between two planes whose joint equation is 
ax’ + by! + 02 + 2fyz + 2gzx + 2hxy = 0, then 


2 
ө tar] 2 Nf* + ф + H^ — bc - (ca- ab) | 
a+b+c 
Corollary : If planes are perpendicular then 


a+b+c=0 
THE STRAIGHT LINE 
Straight line is the locus of the intersection of any two planes. 
1. Equation of a straight line (General form) : 


Let ах + by + cz+ d=0 and aix + biy + cız + di = 0 be the equations of any two planes, taken together 
then 
ax+ by+cz+ d= 0 = aıx + bıy + cız + di is the equation of straight line. 
Corollary : The x-axis has equations у= 0 = 2, the y-axis z= 0 = x and the z-axis x= 0 = y. 


2. Equation of a line Passing through a Point and Parallel to a Specified Direction : 


The equation of line passing through (x1, y1, 21) and parallel to a line whose d.r.'s an a, b, cis 


x-» у-у 2-21 Ру чүчү 
bem ЕНГЕ సమస్త 
& the co-ordinate of any point on the line an (x1 + ar, уз + br, 21 + c?) 
when ris directed distance. 





3. Equation of line Passing through two Points : 


The equations of line passing through (хч, уч, 21) and (ж, у, Z2) is 
Х=Х Ae П Sk аи 
X-x ye-y 2-21 


4. Symmetric Form : 


The equation of line passing through (x1, уз, 21) and having direction cosines /, m, n is 
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C EST a plis Say A యా S| 


5. To convert from General Equation of a line to Symmetrical Form : 


(1) Point : Put x = 0 (or y = 0 or z= 0) in the given equations and solve for y and z. The values of x, y and 
z are the co-ordinates of a point lying on the line. 

(ii) Direction cosines : Since line is perpendicular to the normals to the given planes then find direction 
cosines. Then write down the equation of line with the help of a point & direction cosines. 


6. Angle between a Line and a Plane : 


If angle between the line x — 12s and the plane алх + biy + c1z+ d= 0 is 0 then 90° — Ө is 


the angle between normal and the line 
T :aa1 + bb; + сол) 
Le., cos (90° - Ө) = Dr [xA LU Шы Л. 
; | (а? +b + c^) N(af + bf + cf) 
à въ (аат + bbi + сс\) 
Ха + b? + с) Маё + bf + cf) 


Corollary : If line is parallel to the plane then aa; + bb; + сс = 0 
7. General Equation of the Plane Containing the Line : 


х-х у-у 2-21 
СТ ед 
Is a(x-xy) + b(y- y) + 0(2- 21) 
where а/+ bm+cn=0 


8. Coplanar lines : 


(i) Equations of both lines in symmetrical form : 
If the two lines are 
х- м у-у _2-А ке ప. Z= 22 

















h m m b m n2 
X2—x1 Уу-у 22-21 
Coplanar then h m m =0 
/2 тә ౧2 


& the equation of plane containing the line is 
х-м у-у 2-21 


h m m =0 
тә no 
(il) If one line in symmetrical form & other in general form : 


Let lines are 


aix+ bry + с12+ dı =0 = aox + Doy + Coz * do 
The condition for coplanarity is 
ait у +cizit+ dı ait bim cin 
аж + bey + CoZ4 ర ael+ bom + con 
(iii) If both line in General form : 
Let lines are a1x + biy + cız + dı = 0 = a2x + boy + coz+ do 
and азх + b3y + сз2 + d3 = 0 = a4x + Day + C4Z+ d4 
The condition that this pair of lines is coplanar is 
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а bi 
а bo 
аз bs 
aq ba 


эа 
вава 


9. Skew Lines : 


Two straight lines in space are called skew lines, when they are not coplanar. Thus skew lines are 
neither parallel, nor intersect at any point. 


10. Shortest Distance (S.D.) 


Let PQ and RS are two skew lines and a line which is perpendicular to both PQ and RS. Then the length 
of the line is called the shortest distance between PQ and RS. 
Let equations of the given lines are 
X-X1 у-у Z-z X-X у-у 2-22 
= =— а d 5 a i ш о 
h m m b mo n2 








Let S.D. lie along the line 
x-a y-B z-Y 
|! m n 
Ke S.D. =| (хә ~ ху) + т (yo - yy + п(22— 21) | 
and Equation of shortest distance is 
X-X у-у 2-21 X-X2 у-у 272-2 
h m m |=0&| b me m | =0 
| т п j m n 


11. Volume of Tetrahedron 


If vertices of tetrahedron are (x1, ут, 21), (Xe, yo, 22), (Хз, ya, దె) and (жм, ya, za) is 
лу д 1 


MULTIPLE CHOICE 
Each question in this part has four choices out of which just one is correct. Indicate your. choice of correct 
answer for each question by writing one of the letters a, b, c, d whichever is appropriate. 


1. The four lines drawn from the vertices of any (d) none of these 


tetrahedron to the centroid of the opposite 
faces meet in a point whose distance from 
each vertex is k times the distance from each 
vertex to the opposite face, where k is 


1 „1 
(а) > (b) 5 
63 $ 
(с): (57 


. Which of the statement is true ? The 
coordinate planes divide the line joining the 
points (4, 7, —2) and (—5, 8, 3) 

(a) all externally 

(b) two externally and one internally 

(c) two internally and one externally 


- The pair of lines whose direction cosines are 


given by the equations 3/+7 + 5n = 0, 
бтп — 2nl + 5/7 = 0 are 
(a) parallel (b) perpendicular 

— ert 
(c) inclined at cos | 6 
(d) none of these j 


. The distance of the point A (— 2, 3, 1) from 


the line PQ through P(-3,5,2) which 
make equal angles with the axes is 


(s ът 
(^i 16 5 
wy үз. (d) Уз. 
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. The equation of the plane through the point 


(2, 5, -3) perpendicular to the planes 
x+2y+2z=1 and x- 2у + 32= 4 15 

(а) 3x – 4у + 22 – 20-0 

(b) 7x - y + 5z= 30 

(с) х- 2у +2= 11 

(d) 10x - y - 4:= 27 


. The equation of the plane through the points 


(0, —4, —6) and (—2, 9, 3) and perpendicular to 
the plane x — 4y — 2z = 8 is 

(a) Зх + Зу - 22-0 

(b) x-2y+z=2 

(с) 2x *y-zz2 

(d) 5x Зу + 22=0 


- The equation of the plane passing through the 


points (3, 2, —1), (3, 4, 2) and (7, 0, 6) is 
5x + Зу - 2z = where A is 


(a) 23 (b) 21 
(c) 19 (d) 27 
. A variable plane which remains at a constant 


distance p from the origin cuts the coordinate 
axes in A, B, C. The locus of the centroid of 


the tetrahedron OABC is yr +202 + xy. 
= key? where k is equal to 


9 
(a) 9р? () > 
p 
7 16 
(с) -5 (d) — 
P P 
9. The line joining the points (1, 1, 2) and (3, 


10 


11 


—2, 1) meets the plane 3x+ 2y + z 2 6 at the 
point 





(a) (1, 1, 2) (b) (3, 2, 1) 

(c) (2, -3, 1) (d) G, 2, 1) 

The point on the line * T 2 = a = ay at 
a distance of 6 from the point (2, —3, —5) is 
(a) (3, -5, 23) (b) (4, -7, -9) 

(c) (0, 2, -1) (d) (3, 5, 3) 

The plane passing through the point (5, 1, 2) 
perpendicular to the line 
2(x-2)2y-42z- 5 will meet the line in 
the point 

(a) (1, 2, 3) (b) (2, 3, 1) 

(c) (1, 3, 2) (d) (3, 2, 1) 


12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


Objective Mathematics 


The point equidistant from the four points 
(a, 0, 0), (0, b, 0), (0, 0, c) and (0, 0, 0) is 





a b 6 | 
ыр Ч-тын ( , b, €) 
(a) P5] (b) (a, b, c) 
a3 bc 
(5.2.5) (9) None of these 


P,Q,R,S are four coplanar points on the 
sides AB, BC, CD, DA of a skew quadrilateral. 
AP BQ CR DS 


The product PB "pet SA equals 
(а) -2 (b) -1 
(c) 2 (d) 1 


The angle between any two diagonals of a 
cube is 


(a) cos = 2 (b) cos 0 = : 
I 1 
(c) cos Ө = 3 (d) cos Ө = С 


The acute angle between two lines whose 
direction cosines are given by the relation 


between 1+ m n = 0 and 2+ m? -n = 0іѕ 





(a) 1/2 (b) 2/3 
(c) 1/4 (d) None of these 

; £tk y-1 z-2 х-Т y 
The lines కసా నా mede. a 
et è 
di" 


(a) parallel lines 

(b) intersecting lines 

(c) perpendicular skew lines 

(d) None of these 

The direction consines of the line drawn from 
P(-5, 3, 1) 00(1, 5, – 2) is 

(а) (6, 2, -3) (b) (2, 4, 1) 


(c) C4, 8, -1) 


The coordinates of the centroid of triangle 
ABC where A,B,C are the points of 
intersection of the plane 6x-- Зу – 22 = 18 
with the coordinate axes are 

(a) (1, 2-3) (b) (-1, 2, 3) 

(с) (-1, -2, -3) (d) (1, 22, 3) 

The intercepts made on the axes by the plane 
which bisects the line joining the points (1, 2, 
3) and (3, 4, 5) at right angles are 
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20. 


21. 


22. 


23. 


25. 


«(-5.9.9) (5.99) 
19.2.9 | @ [9.2.9 
A line makes angles о, В, y, 8 with the four 


А 2 2 

diagonals of a cube. Then cos’ а + cos В 
2 Охе 

+ cos" Y+ cos’ ఠి is 


(a) 4/3 (b) 2/3 
(c) 3 (d) None of these 
A variable plane passes through the fixed 


point (a, b, c) and meets the axes at A, B, C. 
The locus of the point of intersection of the 
planes through A, B, C and parallel to the 
coordinate planes is 


(2.5 Sedu )24 2.624 
auo m xy 2 
b c a b c 


(549. 5-2-2 (5424. 5--1 
పకల x y z 


A plane moves such that its distance from the 
origin is a constant p. If it intersects the 
coordinate axes at A, B,C then the locus of 
the centroid of the triangle ABC is 


1 d. నా! 
(а)—;+-,+-,=-, 
x у 2 p 
I 5127 „ше 
(b) 7 t-5t-577 
x y М P 
U i 
(per 
X а. Р 
x 1_4 
(Uu) 57t -у+-у=—у 
ху р 
The distance between two points Р and 0154 


and the length of their projections of PQ on 
the coordinate planes аге 4), d}, d}. Then 


4} + &+ d = Kd’ where K.is 


(a) 1 (b) 5 
(c)3 (d) 2 
1 X у 4 Xx A 
* The line 2 А is vertical. The 


direction cosines of the line of greatest slope 
in the plane Зх ~ 2у +2= 5 are Proportional 
to 

(a) (16, 11, —1) (b) C11, 16, 1) 

(c) (16, 11, 1) (d) (11, 16, –1) 

The symmetric form of the equations of the 
line x+y—z=1,2x-3y+z=2is 


26. 


27. 


28. 


29 


30. 


31. 
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od Y E XR WM 
коес WS (0573 5 
(c) Um es > у 2 

у т «Зебра SS 


The equation of the plane which passes 
through the x-axis and perpendicular to the 
. (х—1) (y+2) @-3). 

pne 00596 95106 గ్ర 

(a) x tan 0 + y sec 020 

(b) x sec O + y tan 0-0 

(c) x cos 8 +уѕіпе =0 

(d) x sin 8 - y cos 8 =0 

The edge of a cube is of length of a. The 
shortest distance between the diagonal of a 
cube and an edge skew to it is 


(a)a № (Б) а 2 
(c) V2/a (d) a/V2 
The equation of the plane passing through the 


intersection of the planes 2x — Sy + z = 3 and 
x+y+4z=5 and parallel to the plane 
x+ 3y + 6z = 1 is x + 3y + 6z = k, where k is 
(a) 5 (b) 3 

(c) 7 (d) 2 

The lines which intersect the skew lines 
y=mx, Z=c; у= – mx, z=—c and the x-axis 
lie on the surface 


(a) cz = mxy (b) cy = mxz 
(с) ху = стг (9) None of these 
The equation of the line passing through the 


point (1, 1, —1) and perpendicular to the 
plane x – 2y - 3z = 7 is 
Se z*l 


—1 2 3 
x-1_y-1 2+1 
OY eal 3 
x-l1 y-1 z+l 
Ay adit Mood Esp 


(d) none of these 

The plane 4x+7y+4z+81=0 is rotated 
through a right angle about its line of 
intersection with the plane 5x + 3y + 10z = 25. 
The equation of the plane in its new position 
is x — 4y + 6z = k, where k is 

(a) 106 (b) —89 

(c) 73 (d) 37 
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32. 


33. 


35. 


37. 


38. 


A plane meets the coordinate axes in A, B, C 
such that the centroid of the triangle ABC is 
the point (a, a, a). Then the equation of the 
plane is x + y +z = p where p is 


(a)a (b) 37a 
(c) a/3 (d) 3a 
If from the point P (a, b, c) perpendiculars 


PL, PM be drawn to YOZ and ZOX planes, 
then the equation of the plane OLM is 


< 


Au టా P/N 29 
Eg 0 (57 nU 0 


. A variable plane makes with the coordinate 


planes, a tetrahedren of constant volume 64 

Kk). Then the locus of the centroid of tetrahed- 

ron is the surface 

(a) xyz = 6K 

(b) xy + yz + zx = 60 

(c) x + у? +{=82 

(d) none of these 

The plane తా k, meets the 
abe 

co-ordinate axes at A,B,C such that the 

centroid of the triangle ABC is the point 

(a, b, c). Then kis 

(a) 3 

(с) 1 


(b) 2 
(d) 5 


. The perpendicular distance of the origin from 


the plane which makes intercepts 12, 3 and 4 
On x, y, z axes respectively, is 


(a) 13 (b) 11 
(c) 17 (d) none of these 
A plane meets the coordinate axes at A, B, C 


and the foot of the perpendicular from the 
origin O to the plane is P, OA=a, OB=b, 
OC=c. If P is the centroid of the triangle 
ABC, then 


(ajat+b+c=0 (b)lal=lbl=lIcl 


(c) à + h t i =0 (d) попе of these 
a b c 

A, B, C, D is a tetrahedron. А), Bj, Cj, D, are 

respectively the centroids of the triangles 

BCD, ACD, ABD and АВС; AA,, BB,, CC,, 


DD, divide one another in the ratio 


39. 


40. 


41. 


42 


+ 


43. 


44. 


45. 


Objective Mathematics 


(а) 1:1 (b) 2:1 
(c) 3:1 (d) 1:3 
A plane makes intercepts OA, OB, OC whose 


measurements are a,b,c on the axes 
OX, OY, OZ. The area of the triangle ABC is 


(a) i (ab + bc + ca) 

(b) i (2b? + 202 + 2402 
(c) 5, abe (a+b+c) 

(4) 5 (at b о)? 


The projections of a line on the axes are 9, 12 
and 8. The length of the line is 


(а) 7 (b) 17 
(c) 21 (d) 25 
If P, Q, R, S are the points (4, 5, 3), (6, 3, 4), 


(2, 4, —1), (0, 5, 1), the length of projection of 
RS on PQ is 
4 2 
(a) 3 (b) 3 
(c) 4 (d) 6 
The distance of the point P (– 2, 3, 1) from 


the line QR, through Q (-3, 6,2) which 
makes equal angles with the axes is 


(a) 3 (08 _ 
(c) №. (d) 2 V2 
The direction ratios of the bisector of the 


angle between the lines whose direction 
cosines are Ij, m, n1; b, т), n; are 

(a) lj +l, ту + m2, nj +m 

(b) lm; — hm, min; - тулу, nilz — mh 

(c) һт» + Lym, туп + топу, nil + Nol; 

(d) none of these 

The points (8, —5, 6), (11, 1, 8), (9, 4, 2) and 
(6, -2, O) are the vertices of a 

(a) rhombus 


(b) square 

(c) rectangle 

(d) parallelogram 

The straight lines whose direction cosines are 
given by al *- bm + сп= 0, 


Jmn + gnl + him = О are perpendicular if 


Co-ordinate Geometry-3D 


(а) «£4 ag 
a b c 
a a xe 
b) 4+74+—=0 
(b) FEF a 


(c) d! (g - h) +b (hf) ec (f+2)=0 








49. 
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(a) (1,2, 3) ()[2.1.-3- 
дай (నా. 
(с) (2, 4, -6) (d) (2, 3, 6) 
The length of the perpendicular from (1, 0, 2) 


on the line 2+ 1 m2 DH 

















3 -2 -1 
(d) none of these i 
=: 3 V6 633. 
46. The three planes 4y + 6z=5; (a) (B) —— 
2x + Зу + 52 = 5; 6x + 5y+9z=10 ie B 
(a) meet in a point (c) 3 v2 (d) 2 N3 | 
(b) have а line in common 50. The plane containing the two lines 
(c) form a triangular prism లే = у-2 = డీ and x-2 = y+3 
(d) none of these 1 4 5 l =s 
47. The line x+l_y+1 z+1 мете 7 = 2 is Lace my +nz=28 where 
2 3 4 
plane x + 2y + 3z = 14, in the point (a т=- 1,п=3 
(a) (3, -2, 5) (b) (3, 2, -5) шеа == 
(c) (2,0, 4) (9) 1,2, 3) MU US sip js 
48. The foot of the perpendicular from P (1, 0, 2) Чилде 
to the line zt Ex z2 z c is the point 
Practice Test 
MM : 20 Time : 30 Min. 
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s). 
[10 x 2 - 20] 
b qHé*pfojotton: of the- Iro 5 Ll. 3.z-1 3. The distance of the point (2, 1, —2) from the 
а : line £z1-21, 2-8 ured parallel 
on the plane x -2y +2=6 is the line of 2 L o og e р 
intersection of this plane with the plane to the plane x+2y+z=4is 
(а) 2х +у+2=0 (а) V10 (b) ౪20 
(b)3x «y -2-2 (с) УБ (d) N30 
(с) 2x - Зу + 82 = 3 4. The shortest distance between the lines 
(d) none of these x-3 y-*15 z-9 ent ttl yzl 
2. A variable plane passes through a fixed 2 =1 5 2 1 
point (1, —2, 3) and meets the co-ordinate .2-9 is 
axes in 4, B,C. The locus of the point of -83 
intersection of the planes through A, B,C (а) 2V3 (b) 4 УЗ. 
parallel to the co-ordinate planes is the (с) 3 V6 (d) 5 V6 


surface 

1 1 
(a) xy -337 +7zx=6 
(b) yz - 2zx + 3xy = xyz 
(с) xy ~ 2yz + 3zx = 3xyz 
(d) none of these 


. The area of the triangle whose vertices are 


at the points (2, 1, 1), (3, 1, 2), (—4, 0, 1) is 


(a) N19. (b) Л 419 
1 గదా 1 . 
(c) 2 438 (25 ౪57 
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6. The equation to the plane through the 


points (2, —1, 0), (3, —4, 5) parallel to a line 
with direction cosines proportional to 2, 3, 4 
is 9x — 2y — 32 =k where k is 

(a) 20 (b) -20 

(c) 10 (d) –10 


7. Through a point P (f, в, h) a plane is drawn 


at right angles to OP, to meet the axes in 
A,B,C. If OP-r, the centroid of the 
triangle ABC is 


fgh 
Gir orar) 
2 2 2 

+ ty r r 
0) =: 2 
3f^ 3g” 3h | 

2 2 2 

(ఎ 5-а 

3f' 3g ' ЗА 


(d) none of these 


8. The plane іх + my = 0 is rotated about its 


line of intersection with the x Oy plane 
through an angle a. Then the equation of 
the plane is іх + my + nz = 0 where n is 


Record Your Score 


1. First attempt 
2. Second attempt 


10. 


Objective Mathematics 


(а) + Ү m cos Q 
(DX Nm sina 


(c) EN +m” tana 
(d) none of these 


. If a straight line makes an angle of 60° 


with each of the X and Y axes, the angle 
which it makes with the Z axis is 


x л 
(а) 3 (b) 4 


T తెగ 
(c) 2 (4) E 
The condition for the lines x=az +b, 
y=cz +d and х= ај + by, y = cız +d, to be 
perpendicular is 
(а) асу + аус = 1 
(Б) aay +ec, + 1=0 
(c) bey + bye + 1 =0 
(d) none of these 


—_ 





3. Third attempt 
Answers 
Multiple Choice 
1. (c) 2. (c) 3. (c) 4. (b) 5. (d) 6. (c) 
7. (a) 8. (d) 9. (b) 10. (b) 11. (a) 12. (c) 
13. (d) 14. (d) 15. (b) 16. (c) 17. (d) 18. (a) 
19. (a) 20. (c) 21. (b) 22. (b) 23. (d) 24. (d) 
25. (c) 26. (c) 27. (d) 28. (c) 29. (b) 30. (c) 
31. (a) 32. (d) 33. (c) 34. (a) 35. (a) 36. (d) 
37. (b) 38. (c) 39. (b) 40. (b) 41. (a) 42. (d) 
43. (a),(c) 44. (b) 45. (a) 46. (b) 47. (d) 48. (b) 
49. (a) 50. (c) 
Practice Test 
1. (a) 2. (b) 3. (d) 4. (b) 5. (c) 6. (a) 
7. (c) 8. (c) 9, (b),(d) 10. (b) 


